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No paper tiger 


For keeping peace, some call our country 1930 1955 


1 paper tiger. They err. Our strength, | 


Navy's new FIIF-1, is not on paper. This 1 

Tiger is small and supersonic and will prey c 

be ready in quantity when needed, Grumn 

the first Tiger in 15 months. Until Tigers joir 

Grumman Cougars will help the Navy police the sky an 
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First in Constant Speed Drives... 


NOW...longer life for OVER 6500 drives in the field 


Sundstrand Constant Speed Drives ° 
Here are figures gathered from Sundstrand Constant Speed Drive per AIR FORCE T. O. now permits 
formance in the B-36 and P5M. Similar records are being established 1000 hours logged flight time 


daily in other types of aircraft. Much of the credit for k ager life goes to eines accede 


Sundstrand service representatives stationed throughout the Free World 


to provide liaison with the Air Force, Bureau of Aeronautics, engine and ° 


airframe manufacturers. These men aid in design of new applications . . . 
. 1200-1700 hours logged 
help with installations . . . train personnel in maintenance, operation, and 


trouble shooting . . . supervise tests in the field. For experienced counsel flight time accumulated by many 


on your Drive Systems problem, call on us today. drives on Navy aircraft 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 
CONSTANT SPEED DRIVES «: AIRCRAFT ACCESSORIES 








One of the few things that fly 
that couldn’t be made better with 


3M Adhesives, Coatings and Sealers 


a= 
For a free booklet illustrating 3M Adhesives, Coatings and Sealers at work in the aircraft industry, write today to 
3M, Department 24, 417 Piquette Avenue, Detroit 2, Michigan. For even faster facts, call in your 3M Field Engineer. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 





Very 


In him are combined the training, the 
scientific knowledge, the personal qualities 
that fit him to be master of a screaming fury 
that is faster than sound, faster than human 
senses. As he flies, electronic “crewmen’”’ 
wait on him every mile and every moment. 
They peer through the dark, give him voice 
contact with far-away places, pinpoint his 
targets, fire his guns, tell him where he is .. . 
extend the power of arm and brain a thousand 


/MPORTANT 


PILOT 


times. To speed his mission, bring him back 
surer and sooner, to enlarge his oppor- 
tunities—RCA has assembled many of the 
world’s foremost engineers and scientists. 
Their job is to study the pilot’s needs, hear 
his viewpoint and search everlastingly for 
new and better electronic aids for him. 
And what they do for the pilot, they do 
for others in the armed forces—on land, 


at sea and in the air. 
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Air Force Eliminates Design Studies 


> Aircraft firms will be chosen for Phase | contracts on basis of 
performance to speed development. 


Long Range Interceptor Among New Policy Contracts. 13 


PSix firms win Phase | awards including fighter-bomber and 
tactical bomber as well as interceptor. 
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ANTI-NUCLEAR paint for atomic weapons carriers is shown on the belly and nacelles of this Boeing B-52 Stratofortress. Paint is 
designed to reflect the heat of a nuclear explosion after the long range heavy bomber makes its drop. This B-52 is undergoing flight 
tests at Boeing’s Seattle plant prior to delivery to USAF’s Strategic Air Command. Stratofortresses, equipped with eight Pratt & Whit- 
ney Aircraft J57 jet engines and aerial refueling gear, also are in production for the Air Force at the Boeing Wichita (Kan.) Division. 


Domestic 


President Eisenhower signed the new 
$232-million airport construction bill 
after Commerce Undersecretary Louis 
Rothschild reportedly advised against a 
veto. The new law makes $62.5 million 
in federal aid available this fiscal year. 
Airport experts estimated there is nearly 
$200 million in local funds available 
now to match federal money. 


First jet transport to be certificated 
for commercial U. S. airline operations 
probably will be Boeing Airplane Co.'s 
Model 707 series. The firm asked Civil 
Aeronautics Administration last week 
for a type certificate on the aircraft as 
an initial step in approval of its airlinc 
version, saving the prototype 707 
Stratoliner has accumulated 193 flight 
hours and meets or exceeds the overall 
safety level defined by Civil Aeronautics 
Regulation +b. Boeing received USAI 
permission last month to build com 
mercial jet transports with the KC-135 
tanker, military version of the 707 


(AW July 18, p. 14). 


Eastern Air Lines ordered 20 addi 
tional Douglas DC-7Bs. The new order 
will give EAL an eventual fleet of 40 
DC-7Bs. Eastern has taken delivery on 
five of the first 20 planes ordered, ex- 
pects to receive the next 15 within 12 
months and-the final 20 between Octo- 
ber 1947 October 1957 and April 1958. 
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Lt. Gen. Christian F. Schilt has been 
appointed Assistant Commandant of 
the Marine Corps for Air, succeeding 
Lt. Gen. William O. Brice. 


Lockheed Aircraft Corp.’s Marietta, 
Ga., plant completed on schedule its 
first contract for Boeing B-47 spare 
parts. The 100% on-time deliveries 
involved more than 4 million individual 


parts. 


Aircraft Co., whollv-owned 
of Willvs Motors, Inc., has 
Kaiser Aircraft & Elec 


Chase 
subsidiary 
been renamed 
tronics Corp 


Control and test equipment for 
guided missiles will be manufactured 
by International Telephone & Tek 
graph Corp.'s Farnsworth Electronics 
Co. at Fort Wayne, Ind., under a new 


$10-million contract 


Financial 


North American Aviation’s net in- 
ome for the nine months ended Jun 
30 ~totaled $23,635,000, 
sharply from $14,525,000 for the same 
fiscal period last year. Sales and income 
amounted to $580.358,025. Backlog 
of unfilled orders as of June 30: $1,148, 
109,322, compared with unfilled orders 
of $1,066,243,352 on March 31. 


iIncrcasing 


Bell Aircraft Corp. earned a net income 
of $3,183,978 for the six months ended 
July 2, compared with $3,419,584 first 
half of last year. Sales increased to 
$107,961,776 from $93,207,859. Un- 
filled orders as of Julv 2 totaled $248 
million 


Boeing Airplane Co. reported net 
earnings of $13,635,550 from sales 
totaling $370,301,711 for the first half 
of 1955, dropping from a $17,349,618 
net and sales of $496,861,262 during 
the similar period of 1954. Backlog of 
orders June 30 amounted to $1,980 
million, compared with $2,131 million 
it the end of last vear 


Chance Vought Aircraft’s net income 
for the first half of this year dropped to 
$1,755,062 from $3,209,906 for the 
same period of 1954. Sales totaled 
$59,910,734, compared with $77,666,- 
640. Unfilled orders, including letters 
of intent, declined to $182,700,000 
on June 30 from $193,324,000 on 


March 31] 


International 


Sabena Belgian Airlines is negotiating 
with Russia for a route to Moscow, 
according to reports. Sabena would 
operate the proposed Brussels-Moscow 
extension of its present 


York 


route as an 
New 


service to 








A user tells 
how AETCO SERVICE 
helped him 


Frank Trivisani 
The Kett Corp., 
Cincinnati, Ohio 


“During the past 18 months 
the Kett Corporation has been 
engaged in intensive develop- 
ment to increase the serviceable 
operating temperature of special 
purpose high temperature actu- 
ators for use on turbojet power 
plants and other applications 
encountering ambient tempera- 
tures in excess of 500°F. Com- 
plete testing of development and 
final actuators to AN and MIL 
specifications plus additional in- 
creased temperature  require- 
ments were essential during the 
process of qualifying various 
designs. 

“Because of the urgency of 
the development and the time 
limitations, Mr. Kupiec of 
AETCO was authorized by tele- 
phone to proceed on tests of the 
first actuators. The results were 
presented in a comprehensive 
report which covered not only 
the necessary information but 
considerable helpful comments 
and analysis. 

“This was the first of several 
subsequent tests, each of which 
was carried out with similar 
efficiency. The anticipated diffi- 
culty of liaison in doing busi- 
ness with a company over 600 
miles away failed to materialize 
because of the highly efficient 
reporting, discussions, and con- 
sultation carried on between 
Mr. Kupiec of AETCO and the 
Kett Corporation. In addition, 
the AETCO’s concise factual 
reports proved an asset when 
submitted in turn to our cus- 
tomers.” 
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AVIATION CALENDAR 





Aug. 15-17—Society of Automotive Engi 
neers, West Coast Golden Anniversary 
Meeting, Hotel Multnomah, Portland. 

Aug. 22-23—Symposium on Electronics and 
Automatic Production, sponsored by Stan- 
ford Research Institute and the National 
Industrial Conference Board, Sheraton- 
Palace Hotel, San Francisco. 

Aug. 22-24—American Rocket Society and 
Northwestern University, Gas Dynamics 
Symposium, Evanston, III. 

Aug. 24-26—Western Electronic Show and 
Convention (WESCON), Civic Audito 
rium and Fairmont Hotel, San Francisco 

Aug. 24-26—International Ignition Confer 
ence, conducted by Scintilla Division of 
Bendix Aviation Corp., Sidney, N. Y 

Sept. 3-5—Twenty-ninth National Aircraft 
Show, Philadelphia International Airport 

Sept. 3-9—Aircraft Owners & Pilots Assn., 
eighth annual Roundup Flight Cruise, 
New York to Bermuda. 

Sept. 6-11—Society of, British Aircraft Con- 
structors, Aircraft Show and Flying Dis 
play, Farnborough, England 

Sept. 6-17—National Machine Tool Builders’ 
Assn., Production Engineering Show and 
Machine Tool Show, Navy Pier and In- 
ternational Amphitheatre, Chicago 

Sept. 7-10—American Society of Photogram- 
metry, semi-annual Convention and Trade 
Show, Statler Hotel, Los Angeles 

Sept. 8—Airwork-Pratt & Whitney Aircraft 
Forum, Millville, N. J. Second forum will 
be held Sept. 16 in Miami 

Sept. 12-16—Instrument Society of America, 
Instrument-Automation Conference and 
Exhibit, Shrine Exposition Hall and Au 
ditorium, Los Angeles 

Sept. 17—Institute of Radio Engineers, 
Symposium on Automation, Cedar Rap 
ids, lowa 

Sept. 17-18—Antique Airplane Assn., second 
annual Convention and Fly-In, municipal 
Airport, Ottumwa, Iowa 

Sept. 19-21—American Rocket Society, fall 
meeting, Los Angeles 

Sept. 21—Southwest Airmotive Engine 
Forum, sponsored by Pratt & Whitney 
Aircraft and Bendix, Melrose Hotel, Dal- 
las. 

Sept. 28-29—American Institute of Electri- 
cal Engineers and Institute of Radio En- 
gineers, Park Sheraton Hotel, Detroit 

Oct. 3-5—Eleventh National Electronics 
Conference, Hotel Sherman, Chicago 

Oct. 4-6—Eleventh annual Aircraft Spark 
Plug and Ignition Conference, sponsored 
by Champion Spark Plug Co., Secor Ho 
tel, Toledo, Ohio 

Oct. 5-7—National Business Aircraft Assn., 
eighth annual Meeting and Forum, Sher- 
aton-Cadillac Hotel, Detroit, Mich 

Oct. 5-7-1955 National Airports Confer- 
ence, sponsored by American Association 
of Airport Executives and University of 
Oklahoma, Norman, Okla 

Oct. 11-15—Society of Automotive Engi- 
neers, Golden Anniversary Aeronautic 
Meeting, Aircraft Production Forum and 
Aircraft Engineering Display, Hotel Stat- 
ler, Los Angeles 

Oct. 17-21—International Air Transport 
Assn., 11th annual general meeting, Wal- 
dorf-Astoria Hotel, New York. 
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WHO'S WHERE 








In the Front Office 


Gordon Dean, senior vice president-nu 
clear energy of General Dynamics Corp 
Dean formerly was chairman of the Atomic 
Energy Commission. 

Lt. Gen. Laurence C. Craigie (USAF ret.), 
vice president of Hydro-Aire, Inc., Burbank, 
Calif. Craigie was the first U. S. military 
pilot to fly a jet-powered aircraft, the Bell 
XP-59 in 1942, and became Air Force 
Deputy Chief of Staff for Development in 
1951. 

V. Charles Schorlemmer, administrative 
vice president of American Bosch Arma, and 
L. E. Neville, director of public relations 
and advertising. Schorlemmer formerly was 
a consultant for USAF 

Brig. Gen. Thomas L. Bryan, commande: 
Wright Air Development Center; Col. 
Homer A. Boushey, vice commander; Col. 
E. R. Jacoby, chief of staff; Lt. Col. Fred 
C. Schmidt, Jr., acting chief of Electronic 
Components Laboratory 

Air Vice Marshal Douglas Jackman, dire 
tor general of equipment, British Air Min 
istry. Other appointments are: Air Com- 
modore Maurice Lionel Heath, director 
general of personnel, and Air Commodore 
Geoffrey Luis Worthington, air officer com 
manding Group 40, Maintenance Command 

Alonzo B. Kight, vice president of Borg 
Warner International Corp., export subsid 
iary of Borg-Warner Corp. 

Rear Adm. Robert 8. Hatcher (USN 
Ret.), director of the Guggenheim School 
of Aeronautics at New York University’s 
College of Engineering and chairman of the 
department of aeronautical engineering 
Until his retirement, Adm. Hatcher was 
assistant chief of Navy's Bureau of Aero 
nautics in charge of research and develop 
ment. He succeeds Prof. Frederick K. Teich- 
mann, who will devote full time as assistant 
dean in charge of the College of Engineer 
ing’s Day Division. 

Harry A. Sosnoski, board member of Re 
action Motors, Inc., Denville, N. J]. Sosnoski 
is afhliated with Olin Mathieson Chemical 
Corp. as aviation advisor to the president 


Changes 


Dr. Daniel W. Elam, director of the new 
Adhesives Engineering Division of Hexcel 
Products, Inc., Oakland, Calif. 

Warren R. Smith, advertising director, of 
Fairchild Engine & Airplane Corp.; William 
G. Key, director of public relations 

Lamar W. Hart, sales director, Wiancko 
Engineering Co., Pasadena, Calif 

G. E. Knight, divisional secretary of air 
craft division of Bristol Aeroplane Co 
Ltd., Bristol, England 

Herbert C. Langenfeld, research engineer 
Kaman Aircraft Corp., Bloomfield, Conn 

S. W. Beekman, manager of manufactur 
ing, jet engine department of General Ele 
tric Co.’s Aircraft Gas Turbine Division 
Cincinnati 

Martin H. Bary, district sales manager of 
Swissair’s Philadelphia office. 

Edward L. Scott, Jr., international sales 
manager of Slick Airways; Arthur S. Molina, 
district manager, 
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INDUSTRY OBSERVER 


> Rvan’s vertical takeoff fighter, now designated the XF-109, will be trucked 
to Edward’s AFB this week, where first flight is scheduled for September. 
lhe XF-109 is powered by a Rolls-Royce Avon with afterburner 


>» Convair has rolled out a special B-36 to carry the first airborne nuclear 
reactor aloft for shielding tests. Heavy shielding around the cockpit gives odd 
shape to B-36 nose. Otherwise, aircraft appears conventional. First flight 
with the reactor may take place before October. 


> Piston-powered Piasecki YH-16 Transporter has finished Phase I of its 
flight test program, conducted at Philadelphia by pilots from Edwards AFB, 
Calif. During the tests, one engine cut out 15 miles from the airport and 
the helicopter was flown home on one engine. YH-16A, turbine-powered 
version of the 40-passenger aircraft, has flown 10 mins., and Phase I test 
flights are scheduled to start next week 


> Production plans for Avro Aircraft Ltd.’s CF-105, supersonic twin-jet 
fighter, have been changed. Canadian government has ordered a small 
monthly production of the CF-105 rather than one or two prototypes. This 
follows the pattern of USAF’s Cook-Craigie plan which is also used now in 
Britain’s aircraft industry. First aircraft will be powered by Pratt & Whitney 
Aircraft’s J75 turbojet with 15,000 Ib. thrust since it is not expected that 
Avro’s PS13 Orenda engine will be ready for testing by the time the CF-105 
gets into production. 


> The Pratt & Whitney ]57 has replaced the Allison J71-A-3 in the Northrop 
SM62 Snark to make space and weight for heavier guidance equipment 
Snark guidance system now weighs nearly double initial design figure and 
takes additional fuel bay space. Although heavier than the J71, the 4,300-Ib 
J57’s specific fuel consumption is about 20% less which decreases fuel 
requirements without cutting the missile’s range 


> Lightweight Tacan navigation aid for business aircraft was flown last month 
by International Telephone and Telegraph’s Federal Communications Labo- 
ratory in the company’s DC-3 with “satisfactory” results. The unit, costing 
about $2,000 (AW June 6, p. 81), is scheduled for production in October. 
Declassification of Tacan is expected soon. 


> Comell Aeronautical Laboratory is doing development and test work for 
the wind tunnnels being constructed at Amold Engineering Development 
Center, Tullahoma, Tenn. A model of ‘Tullahoma’s perforated throat 1s now 
in Cornell’s supersonic tunnel. 


> Cost of titanium sheet used in aircraft is about $60 per pound after figur- 
ing unrecoverable scrap losses and rejections; figure does not include labor. 
Present total cost of Northrop F-89 runs only $19 per pound (AW June 27 
p. 9). Some contracts include a requirement that a specified percentage of 
titanium be used whether manufacturer wishes or not. 


> Piasecki H-21 Work Horse helicopters are now in Alaska, carrying sup 
plies to radar stations in the Kodiak area 


> Pilots of the 479th Fighter Group at George AFB, Calif., first operational 
squadron equipped with the North American F-100, report they have ex- 
perienced only one flameout of the Super Sabre’s Pratt & Whitney J57 
engine since the aircraft was assigned to the group last year. Pilot of that air- 
craft glided safely back to the field. 


> Lear Inc., 


testing. 


will install an Allison T56 turboprop engine in a Learstar for 


> First Convair R3Y-2, bow-loading turboprop water-based transport, is to be 
delivered to Patuxent this month. 
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R & D Headquarters 


Air Force is standing by its decision that headquarters 
for the Air Research and Development Command should 
be located at Wright Patterson AFB, headquarters for 
the Air Matericl Command. Two recent studies made 
under the direction of Lt. Gen. Thomas Power, research 
and development commander, endorse the Dayton loca 
tion. One was by the commanders of research and 
development installations and the other by a_ private 
industrial management firm. 

“Dayton is the right location,” Assistant Secretary of 
the Air Force for Research and Development Trevor 
Gardner declared. ‘““When Congress comes back in Janu 
ary we will make another effort to convince them of 


that.” (See p. 18.) 


Air Bilaterals 


(he Senate Commerce Subcommittee, headed by Sen 
George Smathers (D.-Fla.), will re-open hearings shortly 
on the U. §.-German bilateral agreement and the facts 
surrounding its negotiation. Smathers has vigorously pro 
tested it, claiming the UV. S. too much and got too 
little. Later the subcommittee will go into other bilaterals 
A main object of the investigations: to decide whethe: 
legislation giving the Senate veto authority over executive 
agreements should be pushed when Congress reconvenes 


gave 


Symington on Talbott 


USAF’s first secretary, Sen. Stuart Symington, tried, 
but didn’t succeed, in keeping out of the controvers\ 
over USAF Secretary Harold Talbott, a personal friend 
Symington’s sole original comment: “He has done 
job for the Air Force.”’ 

Subsequently, however, Oregon Sen. Wayne Morse 
pointed to Symington’s speeches critical of the Adminis 
tration’s air power program as evidence that “even on the 
basis of Mr. Talbott’s record as Secretary of the Air Force, 
he ought to be dismissed irrespective of his indiscretions.” 

Symington explained his original brief comment 
“What I had in mind was just this: Secretary Talbott 
presented with ability and energy to the Congress th 
case for an expanded Air Force.” 


i hne 


Army Air Control 


U. S. Army continues to move quietly in the direction 


of more independent control] over its aviation. Newest 
move is organization of Board No. 6, Continental Army 
Command. It is a new development and test agency for 
aircraft located at Camp Rucker, Ala., home of the 
Army Aviation School. Activity former); under 
CONARC Board 5, which embodied communications, 
electronics and airborne equipment as well as flying hard 
ware. Move is consistent with establishment early this 
vear of separate Army Aviation Division of G-3, headed 


by Brig. Gen. H. H. Howze. 


CAB and Congress 


Republican recognition of continually strained rela- 
tions between Congress and the Civil Aeronautics Board 
led to the newly created CAB post of Congressional 
Liaison Officer, which has been filled by Rod Kreger, 33, 
former member of the GOP National Committee staff 


was 


Washington Roundup 





Although most CAB squabbles with Congress have been 
ironed out since Ross Rizley became Board chairman this 
year, Kreger is expected to maintain improved communi- 
cations between the regulatory agency and its parent 
body. Major complaint of lawmakers in the past has 
been with the Board’s de 
inquiries as well as poor preparation for hearings. Kreger, 
who will report directly to Rizley, served as secretary to 
Rep. H. O. Lovre (R.-S. Dak.), and later at the Depart 
ment of Agriculture 


lay and evasiveness in answering 


Wilson’s Order Ignored 


Defense Secretary Charles E. Wilson’s order directing 
the armed services to replace generals and admirals with 
civilians as chiefs of their public information offices (AW 
Apr. 4, p. 11) has been quietly ignored 

Last week the Navy, handicapped for many months 
by the fact that Rear Adm. William G. Beecher, Jr., 
chief of public information, has been ill, named another 
admiral to replace him. New chief is Edmund B. Taylor, 
Pacific destroyer hero and Annapolis football star of th« 
early 1920's. Indications are that Adm. Taylor, who has 
served in the Pentagon as an aide to both the Secretary 
Secretary of the Navy, will move in with 
minimum fanfare and no mention of the fact that 
Mr. Wilson once demanded that his chair be filled from 

utside military circles 

Meanwhile, the Army soon must make a decision along 
the same line. Its top PIO, Maj. Gen. Gilman (€ 
Mudgett, is being moved to a new command at Fort Ord, 
Calif. His deputy, Brig. Gen. T. S. Riggs, temporarily 
will head the public information offices 

Third military man who was supposed to move out 
under the Wilson order is Brig. Gen. Robert Lee Scott, 
USAF. He had been on his job only a few days when 
the Defense Secretary clamped down, has managed to 
continue with considerable success and win his first star 
in the interim 


ASPR Revision 


Defense Department is maintaining silence on aircraft 
industry’s sweeping criticism of the proposed revisions to 
Section XV of the Armed Services Procurement Regula 
tion (AW July 4, p. 14). Indications are that meeting 
to discuss differences will not be held until vacations are 
over, probably in early October. Meanwhile, the aircraft 
industry is eager to learn the attitude of Dudley C. Sharp, 
who will replace Roger Lewis as Assistant USAF Secre 
tarv for Materiel on Oct. 1, toward cost allowability of 
compensation involving profit cuts and stock 
Lewis looked on such costs with a cold eye, 
contractual atrocities. Industry hopes 
Sharp “will be more realistic.” 


nd Under 


plans 
bonuses 


viewed many as 


Aircraft Investigations 


The plan now of two congressional committees—House 
Appropriations Subcommittee on the Armed Services and 
House Armed Services Investigating Subcommittee—is to 
put off hearings on profits of aircraft and other defense 
contractors until the new session next January. Staff work 
will be completed during the recess. “What the staff 
comes up with will determine what we will do then,” 
Rep. George Mahon (D.-Tex.), chairman of the Military 
Appropriations Subcommittee, said.—Washington staff. 
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Air Force Eliminates Design Studies 


Aircraft firms will be chosen for Phase I contracts 
on basis of performance to speed new developments. 


By Claude Witze 


Washington, D. C.—U. S. Air Force 
has revised its weapons system pro- 
curement procedure to eliminate pre- 
liminary design studies, substituting 
Phase | contracts with a small number 
of hand-picked aircraft companies. 

To the U.S. aircraft industry this 
means increasing emphasis will be 
placed on past performance, know-how, 
the availability of engineering effort and 
current work load. On the basis of these 
factors USAF will decide which com- 
panies will be invited to design weap- 
ons systems and procure mockups for 
evaluation. 

USAF introduced the new procure- 
ment philosophy last week when it 
awarded Phase I development contracts 
to six manufacturers for three dif- 
ferent types of aircraft, a long range 
interceptor, a fighter-bomber and a 
tactical bomber. 

In the case of the long range inter- 
ceptor, a design competition was held 
and recommendations were sent to the 
Air Staff by the Air Research and De- 
velopment Command and the Air 
Materiel Command. 

However, no decision was reached on 
the basis of the “paper designs.” Result 
was awarding of Phase I contracts to 
three firms. 


Advantages Cited 


USAF is confident the revised pro- 
gram will attain these goals: 
¢ Conserve engineering manpower by 
eliminating eight to twelve design stud- 
ies, most of which never result in hard- 
ware. 
e Compress development cycle of new 
weapons. This is a field in which Russia 
has made tremendous strides, coming 
up with improved aircraft much quicker 
than anticipated by aircraft experts in 
the U. S. 
¢ Improve chances of obtaining a good 
product that will fill USAF’s mission. 
e Save money: Some USAF officers have 
been making no secret of the fact that 
picking a weapons system from paper 
proposals has resulted in growing design 
and development headaches, higher 
costs and degenerating relations with 
the industry. 

“The new approach,” one of them 


12 


told AviaT1lon WEEK, “‘is to see the 
colt, not place the bet from the rac- 
ing form.” 


Industry Reaction 


While the new system will not call 
for flying prototypes, company repre- 
sentatives hailed the USAF decision 
as a step in the right direction. ‘There 
has been growing dissatisfaction with 
the procedure of awarding production 
contracts for a single design prior to 
flight of a prototype. 

“The competitive system is by far 
the best,” one company official told 
AviatIon Week, “but is possible, of 
course, only during a period of reduced 
world tension when it is not necessary 
to rush promising designs into immedi- 
ate production without a competitive 
test.” 

The decision no longer to tie USAF 
to paper proposals is not expected to 
have any effect on utilization of the 
Cook-Craigie plan to speed output once 
the weapons system is ready for produc- 
tion. 

The effort in eliminating design 
studies is to compress development 
time, the field in which USAF has been 
feeling pressure from its Red air force 
rivals. 

Indications that a change in procure- 
ment policy in the design and develop- 
ment stage have been mounting in 
recent months. 


Specialization Factor 
In an interview with AviaTION WEEK, 
Roger Lewis, retiring Assistant Secretary 





New Jet Engine 


Westinghouse, Aircraft Gas Turbine 
Division has completed a 50-hour en- 
durance run on its new PD-33 axial flow 
turbojet in the 6,000 Ib. plus thrust 
class. 

The PD-33 is a privately developed 
Westinghouse design aimed at a military 
market for medium-powered, high eff- 
ciency engine with low frontal drag area. 
Westinghouse officials said the PD-33 
had met its specified thrust and fuel 
consumption figures on the 50-hour run. 











of Air Force for Materiel, said last fall 
that tougher competition was ahead for 
the aircraft industry, with - increasing 
emphasis on the individual firm’s past 
performance (AW Nov. 15, p. 13). 

Later, in testimony before a subcom- 
mittee of the House Committee on 
Appropriations, Lewis placed emphasis 
on the specialized nature of airplanes 
and the companies who design and 
make them. 

“We have about 12 airframe com- 
panies which have the engineering or- 
ganization and production resources 
with which to design and develop an 
airplane,” Lewis told the House com- 
mittee. 

“But even among those 12 companies 
there is a high degree of specialization 
which limits the field. 

‘For example, we have only two com- 
panies which have had experience in 
and have the competence to develop 
heavy bombers. We have three or four 
companies that can develop fighters. 
And we have some other companies 
that can develop transports and cargo 
planes. 

“So among the 12 there are only 
two or three that really compete directly 
with each other on specific items.” 

This conviction, it was clear last 
week, has led USAF to discard the sys- 
tem under which a dozen firms com- 
pete on preliminary design work, wast- 
ing a great deal of the nation’s scarce 
engineering talent, without producing 
an item of mockup hardware for evalua- 
tion. 

Lewis played a major role in the 
decision to change the procurement 
policy. 

He was assisted in this bv the new 
Deputv Chief of Staff for Materiel, 
Maj. Gen. Clarence S. Irvine, former 
deputy commander of AMC for produc- 
tion. 


Senate Approves Sharp 


confirmed 


The Senate unanimousl\ 
the appointment of Dudley Sharp, 
Houston oil equipment manufacturer, 
as Assistant Secretary of the Air Force 
for Materiel. 

He succeeds Roger Lewis, whose resig- 
nation becomes effective Sept. 30 (AW 
July 25, p. 15) 

It is understood that Sharp was 
recommended by Robert Anderson, a 
fellow Texan, who recently resigned as 
Deputy Secretary of Defense. 
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Long Range Interceptor Contracts 


Among New Policy’s First Awards 


By William J. Coughlin 


Los Angeles—Air Force awarded six 
development contracts last week for 
three different types of aircraft—a long 
range interceptor, a fighter-bomber and 
a tactical bomber. 

Phase I preliminary design and mock- 
up contracts went to North American 
Aviation, Northrop Aircraft and Lock 
heed Aircraft Corp. for the long range 
interceptor. Republic Aviation and 
North American received similar con- 
tracts for a fighter-bomber, and Glenn 
L. Martin and Douglas Aircraft were 
awarded development contracts for a 
tactical bomber. 

Final Air Force decision on the new 
series of aircraft will await evaluation 
of the mockups. 

In the case of the long range inter 
ceptor, USAF has been considering de 
sign studies submitted many months 
ago by a number of weapons system 
contractors. The fighter bomber and 
tactical bomber will be new aircraft and 
the aircraft companies selected for Phas« 
I contracts do not have concrete pro 
posals at the present time. 

Here are the winning entries in the 
long range interceptor competition 
e North American submitted an ad- 
vanced version of its forthcoming 
F-107, originally designated the F-100B 
and designed for Mach 2 speeds. While 
the NAA proposal is similar to the 
F-107 it is regarded as a “practically 
new airplane.” 

e Northrop design is its so-called Delta 
Scorpion, a delta-wing F-89. 
¢ Lockheed proposal is an entirely new 
straight-wing design. It is not a version 
of the much lighter F-104. 

Air Force specifications for the new 
interceptor call for Mach 2 speed and 
a combat radius of 1,000 miles. The 
heavy two-place aircraft would weigh 
about 60,000-70,000 Ib. 


Outdate Requirements 


Designated mission is that of a 
bomber-destroyer designed to intercept 
and shoot down enemy strategic air- 
craft, rather than to intercept other 
fighters. The long range interceptor will 
be armed with air-to-air missiles. 

No decision was disclosed on the« 
avionics fire control and navigation 
equipment to be used. 

With specifications unchanged since 
the request for design proposals was 
made in the fall of 1953, Air Defense 
Command is said to believe the per- 
formance outlined for the new LRI air- 
craft does not fill the requirements for 
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the time period in which it would be 
come operational. This indicates that 
evaluation of latest Russian aircraft has 
placed their performance much higher 
than previously anticipated 

One industry source predicted 
while the contract 
being carried out, a requirement will 
be reached for a higher performance 
uirplane and re-submitted to industry 
He said it is unlikely that any of the 
three interceptor entries will ever be 
built in quantity 


F-101 Voodoo’s Role 


Air Force is 
for a larger version of McDonnell Air 
raft Corp.’s F-101 Voodoo as an in 
terim | interceptor to 


that 


design studies are 


going ahead with plans 


long 
defense requirements within five 
While the Voodoo was undergoing 
flight tests at Edwards Air Base 
in observer from a rival ompany\ de 
scribed it as a “good aircraft which 
flying 
Large ough to 


—4 


range meet 


years 


Force 


well.” 
have the range 
101 will be able 
to carry the best fire control equipment 
vailabk This aircraft can be 
three 


needed, the modified | 


Opeta 
iccording to 
time to meet a critical 
period in the balance of strength be 
tween U.S. and Russian airpowe1 
First place in the technical evaluation 


of the 


tional within 


years, 


estimates, in 


long range interceptor proposals 
went to Lockheed, with Boeing Air 
plane Co.'s Wichita Division a surprisé 
second by a margin of only six points 
Boeing may have been left out of any 
contract award due to a feeling that it 
is now fully occupied in the jet bomber, 
tanker and transport fields 
Convair Division of 
namics Corp., 


General Dy 
once a very hot entrant in 
the competition with a version of the 
B-58, cannot be regarded as entirely 
washed out of the long range interceptot 
picture by award of the three contracts 

The B-58 is scheduled to fly by the 
fall of next vear and, while reliable 
sources report that this first aircraft 
will be only an “‘aerodynamic shell,” it 

uuld enter into the final Air Force 
interceptor decision. 

In commenting on reports that new 
held up to 
missile developments now entering thé 
picture, one source said: “It will be a 
manned airplane; I’ve yet to talk to am 
one in the Air Force or industry who is 
foolish enough to believe will 
do the job.” 

Among important factors working in 
favor of the F-101 and against any de 
cision to build a prototype were 


planning is being stud 


} 
1 mussiuc 





Weapons Lab 


rhe establishment of a new weapons 
Guidance Laboratory at the Wright Air 
Development Center, Wright-Patterson 
Air Force Base, Ohio, through the ex- 
pansion and reorganization of the former 
Armament Laboratory was announced 
last week by the Air Research and De- 
velopment Command. 

The Weapons Defense Branch of the 
takes over the activities 
formerly assigned to the Aerial Recon- 
Laboratory and the Bomber 
Defense Branch of the Armament Labo- 
Other branches whose work has 
been integrated into the new laboratory 
include the Development 
branch of the Aerial Reconnaissance Lab- 
and the Communications Navi- 


new laboratory 
naissance 
ratory. 
Guidance 


oratory 
gation Laboratory. 











indicating the 
bomber 


e Intelligence reports 
Russians will have a supersonic 

fleet operational in the 1960's, 
would make the performance of 
nterceptor of marginal value 

e Need for an aircraft to meet the 
threat in the period prior to 1960 
e Inability of the avionics industry to 
provide fire control and guidance equip 
ment to match the speed of the inter 
eptor at the time it originally 
cheduled to start in production 

e Lack of powerplant required by the 
high-performance aircraft 

e Realization that designs in the com 
petition were hampered by a fighter 
interceptor requirement that was un- 
necessar©ry 

“Air Force had always assumed that 
this aircraft would tangle with other 
fighters,” said a top airframe official. “‘It 
was implied in the specs, and the de 
signs therefore compromised the job of 
bomber-destrover.”” 

An aircraft intended to defend the 
ontinental United States from Soviet 
bombers at a distance of 1,000 miles 
from U. S. borders will not have to com- 
bat enemy fighters, he said. 

“USAF finally came to the realiza 
that the need is for a bomber 
destroyer, not a fighter-interceptor. All 
the competitors in the industry knew 
this all along, but we just didn’t face 
up to it.” 

Many top Air Force officers now be 

lieve a more pressing need is for an 
aircraft that can defend the VU. §S 
igainst bombers prior to 1960 

Such an aircraft will not have to be 
1 Mach 2 airplane since the great ma 
jority, if not all, of the Red bomber 
fleet will be subsonic in the period. 

Modification of an existing aircraft 
could meet these requirements. 

The aircraft best equipped for this 
task is the F-101, according to USAF. 


W hic h 
this 


Red 


was 


fion 
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Satellite Only in ‘Planning Stage;’ 
Aircraft Industry Not Consulted 


Washington, D. C.—Interest of the 
U.S. aircraft industry in the earth satel- 
lite program planned for the Interna- 
tional Geophysical Year, 1957-1958, is 
academic. 

Purpose of the project is scientific. 
Aside from propulsion units to carry 
the satellite nearly 300 miles above the 
earth’s surface, nothing in the plans will 
involve contracts for design, proto- 
type or production hardware. 

A spokesman for the National Science 
Foundation told Aviation WEEK it 
would be “premature” to consult the 
aircraft industry on the construction de- 
tails. The spokesman said the propul- 
sion system probably will be purchased 
by the Defense Department with a 
conventional contract, but indicated 
that production of the satellite itself 
will be on a laboratory basis, aided by 
component manufacturers where neces- 
sary. 

The satellite program, announced at 
the White House, contains a long list 
of unknowns and is based on the as- 
sumption that some government, uni- 
versity or private laboratory will produce 
designs that appear feasible and qualify 
for the “go-ahead to participate,” using 
funds set aside for IGY projects. 


Reasons for Release 


Major significance of the satellite an- 
nouncement last week appeared to cen- 
ter on these points: 

e It brought international public atten- 
tion to the IGY program, involving 
interchange of scientific information 
among 40 nations. 

e It confirmed feasibility of the satellite 
idea. Presumably recent developments 
in rocket propulsion have made the pro- 
gram more practical than it was in 
1948, when the late James E. Forrestal, 
then Secretary of Defense, disclosed 
that the armed forces were conducting 
research on the subject. 

© It was designed to offset concern over 
the strong possibility that Russia is 
ahead of the U.S. in the race to launch 
a satellite. Moscow announced in Janu- 
ary 1954 that the project was feasible 
and in April of this year said top Red 
scientists were working to perfect a de- 
sign. In Copenhagen last week a 
Soviet expert declared their aim is to 
have a vehicle in space within 18 
months, or about six months before 
the American effort is expected to ma- 
terialize. If they succeed, the pattern 
will follow that of Russian advances 
in aircraft, which have been faster than 
predicted by Administration experts. 

Information on the U\S. effort to 
launch a satellite during the IGY, given 
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out by top executives of the National 
Science Foundation, the National Aca- 
demy of Sciences and the National 
Committee for the IGY, disclosed that 
so far the vehicle remains an idea, “only 
really in the planning stage.” 


‘Just Don’t Know’ 

Here are the facts revealed by the 
scientists involved: 
e Although there is no design and no 
plans to obtain one unless it is voluntar- 
ily offered, it is assumed that the first 
satellites will be about the size of a 
basketball. Speed, material and instru- 
mentation, if any, are undetermined. 
e Flying around the earth once every 
90 minutes at 18,000 miles an hour, it 
will gather and broadcast information 
from the ionosphere and upper atmos- 
phere only if it is instrumented. If it 
lacks instruments the only thing that 
will be learned is a measure of the 
density of the atmosphere nearly 300 
miles above the earth. This will be cal- 
culated by clocking how fast the satel- 
lite is slowed down by drag. 


e The scientists “just don’t know” any- 


thing about the size and construction of 
the missile to propel the satellite. Two- 
stage rockets have been shot up to 250 
miles, using the German-developed V-2 


as the prime carrier. That was in 1949 


and there has been no announcement of 
a superior U.S.-developed missile. Acro- 
jet-General Corp., Azusa, Calif., claims 
it could get a 50 Ib. vehicle 200 to 400 
miles above the earth (AW July 11, p. 
14). 

e Cost of the program is as uncertain 
as the design, although a figure of $10 
million has been used, exclusive of the 
propulsion system. Provision of the 
rockets and actual launching of the 
vehicle is the only part of the project 
that will be in the hands of the Defense 
Department. Defense will pay the bill, 
which easily could be more than an- 
other $10 million. 

e The scientists do not know whether 
or not their early experiments will lead 
to a larger satellite, possibly carrving a 
crew and possessed of military c: rpabili- 
ties. The Air Force is conducting stu- 
dies on the medical problems involved 
in such a possibility. 

@ Results of the U.S. program will be 
shared with the 40 nations participating 
in the IGY schedule, including Russia. 
An additional reason for international 
co-operation is the fact that once a 
satellite is launched anyone within line 
of sight can watch its progress with a 
telescope. 

First news of the project came from 
Brussels, Belgium, 22 minutes before 
the White House announcement. In 
Brussels, the American program was 
disclosed by Prof. Marcel Nicolet, exec- 
utive secretary of the Special Commit- 
tee of the International Geophysical 
Year. 


Soviet Satellite Progress Hinted 


Russia’s top rocket specialists are 
hinting at rapid progress in the USSR’s 
crash program for solving space flight 
problems. Statements published in the 
Soviet press shortly before President 
Eisenhower's announcement of U.S. 
plans for building and launching a 
small earth satellite during the Inter- 
national Geophysical Year, 1957-1958, 
exude optimism regarding the possible 
success of far more ambitious projects. 

N. Varvarov, chairman of the Astro- 
nautics Section of the USSR’s Central 
Aviation Club, writing in the authorita- 
tive publication “Soviet Fleet,” said 
flatly that a multi-stage rocket powered 
by chemical fuel can now be built for a 
one-way flight to the moon. He added 
that a round-trip flight to the moon by 
a rocket using only chemical fuel will 
be possible in the near future, if an 
artificial earth satellite can be used as 
an intermediate fueling station. 

Varvarov described a feasible multi- 
stage moon rocket as one having a 
turbo-compressor in the first stage, a 
ramjet engine in the second and rocket 
engines in the third and subsequent 
stages. He continued: 


“Since the exhaust velocity increases 
with the temperature in the combus- 
tion chamber, being roughly the square 
root of that temperature (this means 
that thermal intensity in the combus- 
tion chamber is extremely high and the 
work period of the engine is conse- 
quently short). Then the big advantage 
of the multi-stage rocket over the 
single-stage rocket is obvious. The ad- 
vantage is that each section’s engine 
can be speeded up in its work—forced 
to work a short time under high 
thermal tension in its combustion 
chamber. 

Fuel Savings 

“Fuel savings also can be achieved 
if the rocket rises straight up. This 
allows it to pass through the lower and 
denser layers of the earth’s atmosphere 
more quickly. Also, the faster the rocket 
rises, the less fuel will be needed for 
it to reach the required speed. 

“If due consideration is given to 
the above factors, plus other ones that 
help reduce the amount of fuel needed 
to reach the necessary speed, it is pos- 
sible today to build a multi-stage, one- 
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way moon rocket operating on chemi 
cal fuel.” 

He said the possibility of using atomic 
energy in jet engines opens up new 
vistas for solving the problems of inter- 
planetary flight and suggested two 
types: 

“The first would use the energy of 
nuclear reactions to raise the tempera 
ture of any working medium—gas, liq 
uid or molten metal. Temperature of 
hydrogen can be raised to several thous- 
and degrees by this method with re- 
sulting gas outflow speed of up to 12 
kilometers (39,500 ft.) per second. 
With this gas outflow speed, the ini- 
tial weight of a round-trip moon rocket 
would be ten times its final weight. 
This weight ratio is acceptable since 
the weight ratio of present rockets is 
already about five to one. 


Further Study 


“The second type of nuclear engine 
would obtain its propulsive force di 
rectly from the flow of particles formed 
during nuclear reactions and moving at 
speeds of several thousand kilometers 
per second.” 

Russian scientists are “tirelessly” 
struggling with space flight problems 
Varvarov added. He noted that th 
USSR Academy of Scientists recenth 
established the Tsiolkowsky Gold Medal 
for outstanding achievements by Sovict 
scientists in the field of interplanetary 
flight. A permanent interdepartmental 
commission on interplanetary travel, at 
tached to the Astronomical Council of 
the USSR Academy of Sciences, has 
been organized to coordinate and guide 
all work connected with the task of con 
quering cosmic space. 

The Astronautics Section of the 
USSR Central Aviation Club, which 
Varvarov heads, has among its mem 
bers a number of outstanding Soviet 
scientists and engineers engaged in 
Russia’s rocket and space flight pro 
grams. 


McDonnell Sales Up 


McDonnell Aircraft Corp. last week 
reported record sales and earnings for 
the fiscal year ending June 30. 

The company reported sales of $154,- 
588,816, up $31,497,125 from the pre 
vious year, and earnings after taxes of 
$4,555,795, an increase over last vear 


of $934,378. This amounts to $6.33 per 


common share compared with $5.03 
for the previous year. 

Backlog, however, dropped from 
$441,371,868 to $305,438,023. The 


company said that a large increase in the 
backlog is expected within the next four 
months. 

Largest order, McDonnell reported 
would be from USAF for the F-101 
Voodoo. 
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Talbott Quits Post Under Pressure 


By Katherine Johnsen 


Washington, D. C.—Harold Talbott, 
ipparently with reluctance resigned last 
week as the Air Force’s third secretary, 
effective Aug. 13, after a dogged fight 
to hold the post 

During — the 
considerable 
Congress for aggressively pushing the 
USAF program, with littl 
cooperation from Secretary of Defense 
Charles Wilson, and among USAF per 
sonnel for his fight for benefits 

Almost to the moment he submitted 
his resignation to the President, Talbott 
publicly insisted that he had no inten- 
tion of resigning. He dissolved his part 
nership in the New York management 


Talbott 
popularity in 


past vear, 


ichieved 


sometimes 


firm, Paul B. Mulligan & Co., afte 
telling the Senate Subcommittee on 
Investigations that he had been “mis 
taken” in promoting business for the 
firm from his Pentagon office (AW Aug 
; a9 


‘Within Bounds of Ethics’ 


In his letter to the President, ‘Talbott 
said he was resigning “because I would 
not in anv circumstances wish to be a 


embarrassment to you, or to 
3] Administration.” 

He | ut that to become Secre 

tarv of the Air Force he “gladly” di 

vested himself of substantial stock hold 


source of 
your ylendid 


oInted 


ings, ‘for it was an inspiration to me 

te be found worthy of assuming th 

office I have held.”” Talbott added 
“The recent unfortunate and, | be 


lieve, distorted publicity given to m 
continued association with a 
ment engineering firm has been a mat 
ter of deep concern to me. Before the 
Senate confirmed me, it agreed to m 
retention of this interest. | am clear in 
that mv a 
bounds of 
neve! in 


manage 


my mind and conscience 
tions have been within the 
ethics. This connection has 
fluenced me, or interfered in the slight 
est with the discharge of my responsi 
bilities as Secretary of the Air Force, 
ind I have never used that office to fur 
ther its business.” 

In his letter promptly accepting Tal 


bott’s resignation, the President com 
mended him for his “tireless energy” 
and “unexcelled” performance in ad 


ministration of the Air Force The 
President further observed 

“As a result of public inquiry into 
vour personal business activities, I re- 
lize that vou have been subjecting 
vourself and your position to a 
severe and searching scrutiny. I, like 
ill others who know vou, have been sur¢ 
that your ultimate decision would ignore 
any personal desire or inclination and 
would demonstrate your devotion to the 
Air Force and your concern for the 


most 


of our country. 

Your decision to resign, of course, 
has been a difficult one for you because 
there has been no intimation that your 
official duties have not been effectively 
ind loyally performed. Nevertheless, | 
feel that, under the circumstances, your 
decision was the right one, and I accept 
your resignation.” 


ecurity 


Asks Further Investigation 


Oregon’s Sen. Wayne Morse (D.) 
unrelentingly attacked Talbott up to the 
idjournment of Congress. Morse pro- 
posed that Talbott violated the “letter” 
is well as the “spirit” of conflict-of- 
interest statutes. 

Morse, with the backing of Sen. Estes 
Kefauver (D.-Tenn.), has called for a 
further investigation into ‘Talbott’s 
method of stock disposal on taking of 
fice. Talbott testified that he gave his 
2,000 shares of Chrysler Corp. stock to 
his four children and sold his 15,000 
shares of Standard Packaging Co. stock 
ind 8,000 shares of Electric Auto-Lite 
Co. stock on the open market 

Outlook is that the Talbott matter 
will be put to rest with a report by the 
Senate Investigating Subcommittee 
critical of the “ethics” of Talbott’s pri- 
vate business activities while serving as 
secretarv. But Sen. John McClellan 
D.-Ark.), chairman of the subcommit- 
tee, has not completely closed the door, 
stating only that “there is no immediate 
probabilitv” of new hearings 

Democratic Sen. Dennis Chavez (D.- 
N. Mex.) volunteered a speech in Tal- 
bott’s defense before the question as to 
whether he should continue as USAF 
Secretarv was decided. Under question 
ing, Chavez, Chairman of the Appro 
priations Subcommittee on the Armed 
Services, remarked that he thought that 
Talbott had been “indiscreet,”’ but 
praised his performance as secretary. 

Three leading prospects to succeed 
l'albott are 
e James Douglas, Under Secretary of 
the Air Force. A highly respected Chi- 
cago attorney, Douglas, 56, served as an 
ofhcer in the Army Air Force during 
VW orld War IT. 

e Rep. Carl Hinshaw (D.-Calif.). Al- 
though he is second ranking Republican 
on the House Commerce Committee, 
Hinshaw is understood to be willing to 
surrender his congressional seniority for 
the USAF post, should it be offered. 
Hinshaw is a close associate of Secretary 
of the Navv Charles Thomas. 

e H. Lee White, who served as Assist- 
mt Secretary of the Air Force for Man- 
agement during the first vear of the 
Fisenhower Administration. He re- 
signed for salary reasons and returned 
to the New York law firm, Cadwalder, 
Wickersham & Taft. 
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Bison Details Shown by Navy Model 


U.S 
intakes for ' 
thrust turbojets to allow for ai 


design details of the Bison, 
Russian inter-continental turbojet 
bomber, are shown in this official rec 
ognition model built from collated in 
telligence data by the Special Devices 
Center, Office of Naval Research. 

Features of the Red bomber not 
previously disclosed by pictures of the 
plane in its several public appearances 
Moscow include: 


I irst 


OVCI 


e Bicycle landing gear like the Bocing 
B-52, with outrigger gear in wingtip 
pods 

e External fuselage dorsal and ventral 
turrets, sighting blisters, radomes and 
antenna, indicating a lower state of the 
avionic art in Russia than here 

e Conventional control systems for all 
three axes, in contrast to the spoilers 
split rudders and other schemes used 


in Contemporary 


e Canted 
inflow 


the fuselage and the inboard 
exhausts of inboard nacelles are 


characteristi 


ncal 
nacelle: 
toothed to improve flov 


Aerodynamic Layout 


Bison's wing ts cranked at the 


light] 


leading edge, with the greater degre¢ 


lL” 
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of sweep inboard. Thickness tapers un 
evenly, too, with higher ratios inboard 
of the wing crank. 

I'he Navy model shows a single main 
spar, with auxiliary spars at the leading 
edge and ahead of ailerons and flaps 
Ailerons and flaps appear to be about 
20% of wing chord; flaps are singl 
slotted type. 

A single boundary-laver fence is fitted 
to the top of each panel just inboard 
of the aileron root. 

The fuselage is elliptical in cross 
section. The belly line is straight, in 
terrupted by a ventral turret and a 
chin bombing radome. The upper 
fuselage line is a long, graceful curve, 
bending downwards at each end and 
giving the cockpit a drooped appear 
ance. Forward of the turret positions, 
the fuselage also tapers in planform 

Vertical and horizontal tails are 
swept and have the geometry character 
istic of Ilvushin’s latest designs. Rudder 
has a verv wide chord, contrasting with 
the much-smaller chord of the eleva 
tors. 

The tail turret has windows, and is 
shown occupied in the model above. It 
is a radome typical of remote-control 
turrets. 

Indication of production breaks on 
the Navy model point to the unitized 
construction of wing center section and 
bomb-bay areas. The wing outer panels 
attach just outboard of the outboard 
nacelles rather than at the break in the 
trailing edge 
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Skis Add Flexibility to C-123 


Stroukoff Aircraft Corp. has mount- 
ed a C-123 assault transport on retract- 
able hydro-skis, turning it into an am- 
phibian that could free U. S. Air Force 
battle supply lines from the necessity 
of operating out of airports. 

Sacrificing less than three miles an 
hour of the aircraft’s cruising speed, 
Mike Stroukoff, president of the com- 
pany, claims he has opened up most 
of the world’s surface as a landing area 
for aircraft. 

This covers not only the seas and 
lakes but surfaces covered by snow, sand 
and shallow swamps. 

The new landing gear, called Panto- 
base, was developed under contract for 
the Air Research and Development 
Command. It consists of two heavily- 
stressed hollow skis that can be folded 
into the belly of the aircraft during 
flight or operation on conventional gear 
from an airport. 

Other modifications to make the 
Pantobase YC-123E include a pontoon 
on each wing, strenghtening and water- 
tight treatment for the bulky plane’s 
fuselage and a slight reduction in the 
diameter of the Hamilton-Standard 
propellers. 


Blade Thrust Cut 


"he props were changed to provide 
clearance when the aircraft is taxiing on 
water, 

Stroukoff said blade thrust has 
been cut from approximately 9,500 Ib. 
to about 8,000 Ib. Conventional trans- 
port version of the plane, the C-123B, 
is being manufactured by Fairchild 
Aircraft Division, Hagerstown, Md. 

\t a demonstration of the Pantobase 
plane in Philadelphia, Stroukoff told 
Aviation Week he has an USAF con- 
tract for six more aircraft. These will 
combine the hydro-ski landing gear 


: 5 
with boundary layer control features 


— 


L 





Pantobase YC-123 Specs 


Dimensions: 
Wing span 
Length 
Height 
Areas: 
Wing 
Horizontal tail 
Vertical tail . 
Weights: 
Weight empty 
Design useful load .. 
Design gross weight. . 


1223.2 sq. ft. 
309.2 sq. ft. 


34,000 Ib. 
... . 18,600 Ib. 
52,600 Ib. 


Capacities 
Cargo 14,100 Ib. 
Troops ad eat Tee a el 61 

Cargo compartment dimensions: 
Length .. 

Width . 
Height 


§ in. 
. 2 in. 
ae oe 


Performance: 
Cruising speed .. 
ee 
Take-off, water . 
Take-off, land . 
Landing, water 
Landing, land 


179 mph. 
1,500 miles 
1,400 ft. 
800 ft. 

750 ft. 
1,050 ft. 











currently being tested on another pro- 
totype, the XC-123D at Stroukoff’s 
plant in Trenton, N. J. 

Adoption of the Pantobase idea to 
other USAF transports so that they can 
take advantage of terrain flexibility is 
limited only by basic design, according 


to ARDC spokesmen. 
Fuselage Rebuilt 


The hydro-ski can be put on any 
high-wing plane where the propellers 
can clear the water and the aircraft’s 
belly can be modified to be watertight 
and stable while floating. 


In the case of the C-123, the re- 


YC-123E supply plane designed to operate from water and unprepared landing strips. 


design of the fuselage did not interfere 
with the spaciousness of the interior or 
the straight-in tail loading ramp. 

The YC-123E is the same aircraft 
that Stroukoff first flew in the late 
1940's as a glider. Later four General 
Electric J-47 jet engines were installed 
and it became the first jet-propelled 
cargo plane. For the Pantobase experi- 
ment, the entire lower half of the fuse- 
lage was rebuilt in addition to adding 
the wing tip floats. 


Congress Cuts USAF 


Construction Funds 


The $1,078 million approved for Fis- 
cal 1956 construction at Air Force -in- 
stallations is $122 million than 
USAF’s $1.2 billion request. 

Congress, on two controversial items, 
took these actions: 

e Eliminated $6 million for a new head 
quarters building for the Research and 
Development Command. There was 
general agreement on the requirement 
for the headquarters. But congressmen 
were skeptical of USAF’s plan to locate 
it at Wright-Patterson AFB, Ohio. Sen- 
ate Armed Services Committee has di- 
rected USAF to reconsider. 

e Voted $20 million for USAF’s new 
Air Force Academy, onlv a fourth of the 
$79 miilion USAF requested. Congress 
decided that “preliminary” construction 
could move forward while USAF decides 
on the architectural design. The ultra- 
modernistic design originally planned 
by USAF provoked much widespread 
protest. 

USAF’s $1,078 million was the major 
portion of the total $2,005 million Con- 
gress approved in new money and trans 
fer funds for Fiscal 1956 military con- 
struction. 

The Army was voted $485 million: 
Navv, $442 million. 

The $268 million cut from the total 
$2,273 million asked bv the three serv- 
ices was divided: USAF, $122 million; 
Army, $60 million; Navv, $86 million. 

Major projects in the USAF program 
include: 

e Air Defense Command: Greater Mil- 
waukee areas, $16.6 million. 

e Air Materiel Command: Griffiss AFB, 
N. Y., $15.8 million; Wright-Patterson 
AFB, $13.6 million. 

e Research and Development Com- 
mand: Armold Engineering Develop 
ment Center, Tenn., $15.5 million; 
Hartford, Conn., research facilitv, $22.4 
million. 

e Military Air Transport Command: 
Charleston, S. C., AFB, $10 million. 

e Strategic Air Command: Clinton Sher- 
man, Okla., AFB, $10.2 million; Dow, 
Me., AFB, $15 million; Ellsworth, S. 
Dak., AFB, $12.4 million; Plattsburgh, 
N. Y., AFB, $22 million; Portsmouth, 
N. H., AFB, $24.8 million. 


less 
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Research, development, production 


of electronic computers for defense 
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Today our Armed Services are making valuable use of Burroughs 
Corporation applied research for analysis and study of original defense 
concepts; of our expert engineering for development and testing of 
prototypes; and of our mass-precision manufacturing facilities for final 
production of defense appliances. 





Burroughs’ defense accomplishment embraces the fields of instrumenta- 
tion, control systems, communications, magnetic and electronic com- 
ponents and electronic computers. It is marked by achievements like the 
A-4 Gun Sight, the Skysweeper “brain,” ground guidance computers 
for high-priority systems and other classified projects. Address inquiries 
to Burroughs Corporation, Detroit 32, Michigan. 


Burroughs 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE 
Burroughs Burroughs Corporation plants in Detroit and Plymouth, Michigan 

Burroughs Electronic Instruments Division, Philadelphia, Pa. 

Haydu Brothers of New Jersey, Plainfield, New Jersey 

Control Instrument Company, Brooklyn, New York 

Burroughs Research Center, Paoli, Pa 





America’s most complete line 
of arc-welding equipment 


and electrodes. 


_= 


_ AC WELDERS 
Sizes up to 625 amps. 
All connectable to 
220 or 440 volts ~ 
550 volts on request. 


POSITIONERS 
Capacities from 2500 
to %, lbs. — 
remote-contro! and 
hand-operated models. 


AC/DC WELDER 
The first machine to 
give you either AC or 

DC current at the 
flip of a switch. 


DC RECTIFIER 
WELDER 
Four sizes — 200, 300, 
400, and 500 amps. 


ELECTRODES 
For mild steel, cast 
iron, ‘‘hard-to-weld”’ 
steels, stainless 
steels, hard surfacing. 


Weldor using Solar-designed Cir 
cumferential-type Butt Welder 
Powered by treadie-operated P&H 
DC Rectifier Welder 





Butt-welding .OOI5 stainless now 
an every-day job at Solar Aircraft 


... With the ease of starting, stable arc, and 
instantaneous control of P&H Dial-lectric Welders 


ELDING a tiny diaphragm of ultra-thin .0015 stain- 
less steel could be a real problem. But Solar Air- 
craft at San Diego does this delicate job with standard 
P&H welders — in fact, the same welders it uses for fab- 
ricating 28-foot diameter, wind-tunnel expansion joints. 


Here’s why P&H Welders are ” for preci- 
sion welding. They start easily and instantly — touch 
the work and you're welding with a strong, steady arc. 
You get famous P&H Dial-lectric Control — wide range 
and instantaneous heat selection with just the twist of 
a radio-type knob or pressure on a foot treadle. And 
when you set a P&H for a certain current level, that's 


naturals’ 


Ed 


ANES DIESEL ENGINES POWER SHOVEL 


exactly the current you get until you decide to change 
it. There’s no fading — and no adjustm 


as the machine warms up. 


You're set for almost any fabricating jol 
along with P&H Arc Welders. Get the full 
your P&H representative or distributor, or write 


ww WELDING DIVISION 


HARNISCHFEGER 
CORPORATION 
4695 W. NATIONAL AVE. © MILWAUKEE 46, WISCONSIN 


2884 


Seem ff * agi & 


PREFABRICATED HOMES 


ELDING EQUIPMEN ERHEA 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West * Toronto, Ontario, Canada 








One Year to Air-Survey Russ 


President Eisenhower's Geneva pro 
posal that the United State 
Soviet Russia conduct aerial 
naissance of each other’s military estab 
lishments last week was viewed as a 
challenge to aerial photographers 
well as diplomats. 

he mass of Communist real estat 
that would have to be covered includes 
¢ 8,500,000 square 
U.S.S.R. 


and 


recon 


@ 200,000 square miles in the satellite 


states. 


© 4,314,000 square miles in Red China. 


Though this area was not spec ific lly 
mentioned in the Eisenhower program 
the accelerated buildup of Red ai 
power there in recent months makes 
the Far East of growing importance in 
the world military picture 

Sherman M. Fairchild, a 
U.S. expert on aerial reconnaissanc: 
and head of Fairchild Camera and In 
strument Corp., said last week that 
Soviet Russia itself could be covered 
in a year’s time with 34 modern plan 
of the B-47 type. 

With all this work, he added, hidden 
underground installations and uranium 
stockpiles would not be disclosed in thi 
type of high-altitude survey work. Tw 
principal complications are 
¢ Uranium stockpiles can be uncovered 
only by an aerial scintillometer, which 
must be flown at 400 feet altitude and 
then covers a width of only a quartet 
of a mile. 

e The instrument is useless over 


leading 


snow 
covered areas. 
The high-altitude job of surveying 


Russia with 34 planes would depend 
Fairchild said, on the availability of 
planes such as the B-47 equipped with 
(-1]1 or ‘T-12 cameras. Each plane 
would cover about 4,000 square mil 
per flving hour 

Weather, he anticipates, would give 
the mission onlv 30 flving davs in the 
vear, during which each aircraft, flving 
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landing ground run. Stall speed is 47 
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Scottish Twin Pioneer Starts Tests 


New 16-passenger Scottish Aviation T'win Pioneer transport is designed to operate from 
small airports. At 13,500 gross weight it takes off in 300 ft 
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Auburn 


IGNITION 
ACCESSORIES 


Terminal 
Collars (Seals) 


Orxone Resistant Hypreen* 


ro AGI aoa -| an = 


' 


z 





840 








~ 270 


2.250 


No. 2042-5 


Used with all No, 104) 
Auburn Connectors 
(Smm. cable) 


= 469 <— 


2. 


~ B40. 


i 
~ 
7 








r 
~ 348 =~ 

No. 1042 (Hypreen*) 

No. 1043 (Silicone) 


Used with all No. 1041 
Auburn Connectors 
(7mm. cable) 


—— 46) 


No, 1049-5 


Used with all 
No. 1041 Auburn 
Connectors 
(Smm. cable) 


Auburn Synthetic Rubber a. 


| SPRING AND EYELET ASSEMBLIES | 


(Used with 3-48 Stud) 





° — 344- 
SLOT —-> 344 a ee 
a: li ae 
o “@ 
~ = t—_—"- 
é \ r *3-48 TAP 
No. 1066-9A (AN 4164-22) No. 1066-9V 


with Inconel 
volute springs 


"ie, 
Teflon 
Connectors 
with Inconel 
volute springs 


with stainless steel 
coil springs 





o. 
r 


1041-TV (9/16") 
1099-TV (1”) 














Connectors wit 


stainless steel coil springs 


1041-C Steatite 
1041-M Mycalex 
1041-D Alumina 
(AN 4164-2) 











1099-C Steatite 
1099-M Mycalex 
1099-F Phenolic 
1099-D Alumina 
(AN 4164-1) 








AUBURN SPARK PLUG 


Co. Inc., Auburn, N.Y. 
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LOCKHEED’S turboprop Hercules increases global 


C-130 Adds 


= Versatility to 
Seust TAC Airlitt 


TM-61 Matador missile fits into the C-130 for delivery to a TAC launching site. 


got" 


» he 
CARGO DOORS open up and down with bottom section becoming CARGO interior is shown from rear. A TAC aircraft warning team 
ramp up which truck is drawing an Army 155 mm. howitzer. is loaded. Pressurization permits high altitude flights. 
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err 


capability of Tactical Air Command to move U. S. Army troops and equipment and TAC’s own strike force such as this 5,000-gal. tanker. 


Air Delivery System Parachutes Heavy Equipment Swiftly, Gently 





FOUR PARACHUTES keep the cargo-loaded platform reasonably level for safe landing. 





TWENTY TONS OF SUPPLIES can be para- 

chuted from a C-130 Hercules in a few sec- 

onds using delivery system developed by 

Lockheed in cooperation with Firestone 

Tire and Rubber Co. and Brooks & Perkins 

Inc. Equipment and supplies are firmly fas- 

tened to aluminum alloy or magnesium 

platforms which an extraction chute drags ee 

from the aircraft. eal ? Laced : al RE a a i i a, 


AIR-FILLED BAGS made by Firestone cushion the impact. Bags fill automatically. 
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U. S. TIME IS NOW DELIVERING IN VOLUME 
ITS NEW MODEL... 


SUBMINIATURE PRECISION 


RATE GYROSCOPES 


To Leading Aircraft Companies For Use in Production of Guided Missiles, 
Autopilots, Antenna Stabilization, Fire Control, and Target Drones. 


fHE WORLD’S SMALLEST—LIGHTEST—MOST RUGGED 


Developed by 


SANDERS ASSOCIATES 


e Long Life 
e Hermetically Sealed 
e High Natural Frequency 


e Available in Rate Ranges From 40°/Sec. Up. 


Motor excitation .........++. 26 or 6.3V, 400 Cps. 
DENIED oes ccccccccccscesesccceese as required 
Ps oc cccc cessesonevedoens 15 seconds 
Resolution.......5eeeeeeees well below earth's rate 
Dynamic range........ceeeeeeeeeeeees 100,000:1 
ai ck bnesensc ccdvenssen 0.1% to half scale 
Nominal Full Scale Output...........e065 5.6 Volts 
Oper. Temperature Range........ —55° to +85°C 


Rugged construction enables this gyro to withstand 
a wide range of environmental conditions in accord- 
ance with military specifications. 


Performance characteristics of the Gyro can be 
modified in event one of our standard models does 
not fulfill your specific requirements. 





During the past 14 years U. S. Time STANDARD MODELS NOW AVAILABLE 
has produced more than 327,000 IN PRODUCTION QUANTITIES 


gyroscopes of various types at Direct inquiries to 
POEs WS GF TEED per mee. U. S. Time, 500 Fifth Ave., New York, N.Y. 


The United States Time Corporation 


Main Plant—Waterbury, Conn. Branches—Little Rock, Ark.; Abilene, Texas; Toronto, Canada; Dundee, Scotland 
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AA Traffic Record another filter problem solved... 


American Airlines carried more than 
686,000 passengers approximately 416 






million passenger-miles during June 
claimed as a new world’s record for air 
line trafic during the month. 

In reporting the record last week, AA 
Senior Vice President-Sales C. R. Speers 
said the number of passengers repre 


= 


' Oc. Srerem 


sented a 12.4% increase over June 1954 
and the passenger-miles a 13.2% gain. 

Airfreight traffic increased 28.5%, to 
more than 6 million ton-miles from 4.6 


Pontes tremen Cope eres 


million during the same period last year 











Congressmen Question 
CAB ‘Entry’ Policy 


I'wo congressmen have pressed 


R-F NOISE 











Commerce Committee to open 
view of Civil Aeronautics Board’ 
ministration of the 1938S Civil Aer 
nautics Act 

e In a session with the committee, R 
Hale Boggs D.-La.) urged the commit 
tee to give particular attention to CAB’ 
policies on new entry nfo air f 
=a VALVE ACTUATOR 
a Rep Chet Holifield 1). f 
meanwhile, in a speech on the Hor 
floor called on the committee to specif 


cally investigate CAB’s decision 
ing North American Airlines t PROBLEM via , Pa 
operations D on, North H - inufactu 


“T feel that there is no juestion but eri ta elect tuat pe ting valves In aircralt 
that there has been a violation of th But getting a ghtweight hiter t ep the motor trom creating 
Civil Aeronautics Act,” Holifield ol — ireque Ue eo we . Any — 
served, “but I am not certain as to wh _ sont : ' ~ sagt c mites . ve re Pe Bs r + © the “pone 
has been the violator msidering th a es be POSES Re HE : => ne ti 
economic hobbles laid down by th APPROACH ens 5, wie 4 : exe +h, "e a re a “erp C. ne Radio 
CAB. There mav be a technical viol “ye “ ae The ot iat agg mt oe coop 
tion bv the North American Airlin , ‘ enve 
but in terms of the broad interests of | mounting 1 nrot 
the CAA act, we have prima facie e SOLUTION: A fit: esigned Sprague aah tte 
dence that the Board has flouted th mountins C pe ;' eds. The filter succes 
interests of Congress and clearly ] rad terference requirements of MIL-I-6181, MIL-1-618 
verted its power to foster a government also, the rigid requireme f MIL-] {. When mount 
protected monoply by courtesy of th Sprague filter compietely ¢ sed the motor, with tne 
federal government.” terminals utiiized a e! 

PRODUCTION SCHEDULES | ese and i ythe bg s are regu- 
— 4 ularly met by Sprague plants on bot ists e would like 
NAA Traffic Up 4 6% the op] tunity t e your | ble t Write, w res Ol ~ 
Sprague Electr Company, 12870 Panama Street, P.O ) 

Burbank, Calif. North American Ait 66507. Los Angeles 66, California (TExas 0-7531 Nor 
lines, Inc. showed a 47% gain in reve Adams. Massachusetts (MOhaw! 11 
nue passenger-miles in June over the 
same month in 1954, the largest in 
crease of any period in the nonsked’s 
history, the company reported. Rev 
nue passenger-miles totaled 40,847,652 ae YOU CAN DEPEND ON 
compared with 27,041,887 in June of : 


last vear. 

“The increase was due to the addi 
tion of new DC-6B equipment ft 
North American’s fleet and the publi 


icceptance of the airline’s low-cost air . , 
coach service,” company official Jam World's Largest Capacitor Manufacturer 


Fishgrund stated tte 
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' Another casting problem solved... 


"FEOLLE TAKES THE “HEAT” OFF 
PERMANENT MOLD CASTING INSERTS 


PROBLEM: The John R. Hollingsworth Corp., Clifton Heights, 
Pa. had to secure permanent magnets in the rotors of their 
12.5KW, 1714 RPM Alternators. Non-machinability of the 
magnets required their being cast as inserts in aluminum. 
But, magnetic properties of magnets are such that the lowest 
possible temperature has to be maintained during the casting 


process. 


SOLUTION: Hollingsworth engineers brought the problem to 
Rolle’s permanent mold casting division. Together with Rolle 


casting experts, they reached a workable solution. 


RESULTS: In addition to providing a strong, compact mec hanical 
assembly able to withstand high rotational speeds, Rolle’s 
methods improved efficiency of the rotor. Magnetic output has 
been increased 10° over previous attempts by applying Rolle’s 
advanced techniques, which assure a sound permanent mold 


casting yet keep insert temperature at an absolute minimum. 


YOUR PROBLEM ... whether it involves sand or permanent mold 
casting of aluminum or magnesium alloys ... can always be 
solved quickly and economically if you bring it to Rolle. Write 


for free booklet that tells how you can 





FIGHT WEIGHT WITH STRENGTH 


PERTINENT DATA 
Permanent mold cast 


alternator rotor with 


permanent magnet 
nsert, 

Alloy lumir 156 

Fomper sca WITH 

Size ‘ D. y 


MANUFACTURING COMPANY 


301 Cannon Ave., Lansdale, Penna. 

















AMC Engine, Copter 
Orders: $93 Million 


Engine contracts totaling $68 million 
have been awarded by Air Material 
Command, Wright-Patterson AFB 
AMC also has placed $25 million in 
helicopter orders. The list of recent 
contract awards: 


Chicago Aerial Industries, Inc., Melross« 
Park, IIL, test equipment, $101,528; con- 
verter, image velocity signal, 127 ea., de- 
tector, image velocity, 127 ea., $143,412 

Continental Motors Corp., Muskegon 
Mich., engines 0-470-11, 159 ea., mainte- 
nance and engineering data $524,079; 
engines for refuelers, 706 ea., engines’ for 
generator sets, 276 ea., $3,534,684 

Kolisman Instrument Corp., division of 
Standard Coil Products Corp Elmhurst 
N. Y., indicators, airspeed and Mach num 
ber, $105,564; computers, airspeed and 
Mach number, 142 ea., $251,268. 

Wright Aeronautical Division, Curtiss 
Wright Corp., Woodridge, N. J., engines 
turbojet J65-W-5, $8,359,956; turbojet en 
gines, J65-W-6, and related equipment 
$32,541,952 

Motorola, Inc., Chicago, indicator, spars 
parts and data, $3,308,455 

Librascope, Inec., Glendale, Calif con 
puter set, navigational, spare parts, data 
ind engineering services, $142,628 

Radioplane Co., subsidiary of Northrop 
Aircraft, Inc., Van Nuys, Calif., spare com 
ponents of the C-2 remote flight control 
system, $1,272,148 

Edo Corp., College Point, N ‘ float 
assemblies, 42 ea., $148,357 

Westinghouse Electric Corp., Dayton 
Ohio, indicator, pitch trim, 97 ea coupler 
ompass, 46 ea.; controller, flight, 33 ea 
‘ontrol, angular rate, 17 ea.; actuator 
hydraulic rudder, 59 ea.; valve, control 
hydraulic, 14 ea., $186,440 

Northrop Aircraft, Inc., Hawthorne 
Calif., F-89H mobile training units, 2 ea 
E-6 fire control system trainers, 3 ea., and 
technical data, $1,039,733 

Fairchild Aircraft Division, Fairchild 
Engine & Airplane Corp., Hagerstown, Md., 
modification of C-123B-1 mobile training 
unit components, heater system trainer for 
C-123B mobile training unit, $277,615. 

Radio Corporation of America, Engineer 
ing Products Division, Camden N J 
adapters, headset microphone, spare parts 
and data, 207,3 components of 
AN/APN-70, , 

Rheem Mfg. Co., Philadelphia trainer 
fixed aerial gunnery, 8 ea., test and ground 
handling equipment maintenance spare 
parts, $3,912,927. 

Kearfott Co., Inc., Little Falls, N. J 
indicator, master component of compass 
system, 351 ea., $700,656 

Ford Motor Co., Dearborn, Mich., turbojet 
engine, J57-F-13, 135 ea., turbojet engine 
J57-F-13 less afterburner assembly, 8 ea., 
$25 2,445. 

Lear, Inc., Grand Rapids, Mich., auto 
matic pilot systems, spare parts, data 
$2,042,518. 

Hotpoint Co., division of General Electric 
Co., Chicago, turbosuperchargers, setting 5, 
105 ea., turbosuperchargers, setting 6, 105 
ea., $495,600. 

Stromberg-Carison Co., Rochester, N. Y., 
components of AN/APN-69, spare parts and 
data, $2,513,259. 

Sikorsky Aircraft Division, United Air 
craft Corp., Bridgeport, Conn., helicopters 
H-34A, 43 ea.; spare parts for overhaul, 1 
lot; spare parts for field and organizatior 
support, 1 lot; special tools and ground 
handling equipment, 1 lot; technical data 
1 lot, $16,$65,616: H-37 mobile training 
units, 1 set, $428,988 

Continental Aviation & Engineering Corp., 
Detroit, engines, J69-T-9, 40 ea specia 
tools, maintenance data, $1,127,288; pri 
duction tooling, $474,118; engines, J69-7T ) 
8 ea., engineering and maintenance data 


$179,417 
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Special new aviation Rivnut 
gives Tiger a longer leap 


(— engineers decided to use 

integral wing tanks to stretch the 
range of their F11F-1 Tiger. They 
would let the single top and bottom 
aluminum skin panels that form each 
wing also serve as fuel tank walls. The 
problem was to find a blind fastener that 
could join the wing sections tightly 
enough to stand the strains of supersonic 
flight and still prevent loss of fuel 

Working with Grumman, B. F. 
Goodrich engineers solved the problem 


by developing a new Seal-Head Rivnut 
with rubber “O” ring. The cross-section 
above shows how it works 

The B. F. Goodrich Seal-Head Rivnut 

is installed in a hole that's been drilled 
and countersunk in the wing skin panel. 
The Rivnut holds the sections together. 
The"O” ring makes a fuel-tight seal and 
withstands temperatures from —65° F. to 
225°F. Then a special 150,000 p.s.i 
tensile strength screw is screwed into 
, the Rivnut to reinforce it. This fastener 


has been approved for primary aircraft 
structure, 

Whatever your fastening problem, 
there’s probably a B. F. Goodrich Rivnut 
that can solve it. For more information, 
write: The 
B.F.Goodrich 
Company, 

Aeronautical 
Sales, Ak ron, 


Ohio. 








HOW STANDARD B.F.GOODRICH RIVNUT 








} Standard Rivnut is threaded onto 2 Rivnut is inserted, head firmly 3 Tool lever operates pull-up stud, 
° ® against work, tool at right angle ° 


pull-up stud of a manual or pneu- 
matic heading tool. 


to work. 


forming a bulge in the Rivnut shank. 


4 After upset, ot least six Rivnut 
* threads cre clean, intact, ready for 
screw attachment. 
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new advancements and new concepts in aeronautics and related fields now 
under development at Goodyear Aircraft Corporation — 


mean advancement and rewarding futures for qualified engineers who apply 
themselves to progressive research and development at Goodyear Aircraft in the 
following fields: 


Electromechanical : Pulse Techniques 
Microwave Weapons Systems 
Servomechanisms ' Antenna Design 
Electronic Packaging -  Miniaturization 


at Goodyear Aircraft you'll have one of the world’s largest electronic computation 
laboratories at your disposal—and invitation to a creative future which offers security 
and interesting diversification ! 


write today for application form or send complete resumé to: C. G. Jones, Personnel 
Department, Goodyear Aircraft Corporation, Akron 15, Ohio. 








reyre doing big things at 
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Jets Assist C-46 


Twin 350-lb.-thrust Turbomeca Palas 
jet engines are lifting passenger C-46s 
off short runways on Varig Airlines’ local 
service routes in Brazil. 

Varig President Rubem M. Berta said 
the small French turbojets, mounted in 
pods under each wing, give the transports 
a rate of climb of 10 feet a second or 
600 feet per minute. 

“The passengers like it,” said Berta. 
“They've been educated to know that it 
improves takeoff safety.” 











CAA Okays Madsen 
Lights for DC-3s 


Los Angeles—Civi] Acronautics Ad 
ministration has approved installation 
of Madsen lights on DC-3 aircraft, 
designed to lessen chances of mid-air 
collision by indicating direction of 
plane’s movement, its position and alti 
tude. 

At the same time, Transocean Ait 
Lines has launched limited production 
of the airborne safety aid, and the Gar 
rett Corp.'s AiResearch Aviation Service 
Division has announced it is prepared 
to make the installation on any DC-3 

Madsen lights consist of seven high- 
intensity flashtubes mounted on the top 
and bottom of the aft fuselage, flashing 
in a rapid aft-to-forward sequence (AW 
June 14, 1954, p. 80). They were de- 
signed by Capt. Andrew Madsen, a 
Transocean Air Lines pilot, and have 
been in use on ‘Transocean DC-4s for 
some time. United Air Lines is testing 
the svstem on a DC-6. : 

AiResearch reports that in a recent 
night test the lights could be seen, and 
readily identified over Long Beach, bi 
an observer on the ground at Santa 
Monica Airport, 35 miles away. In an- 
other instance the illumination has been 
observed in light rain at a distance of 17 
miles, the company says. 

Reports also indicate that the lights 
are so strong that in broad davlight thes 
are casily visible for several thousand 
feet. They flash for 1/1000 of a second 
at ve-second intervals, giving the ap 
pearance of white lines moving across 
the sky in the same direction as the 
plane. 

The Madsen lights DC-3 installa 
tion, including transformer rectifier, 
condenser, and wiring and _ fixtures, 
weighs approximately 10 Ib 

Initial production of the Madsen sys 
tem will be handled by Transocean’s 
subsidiary Aircraft Engineering & Main 
tenance Co., Oakland, Calif., savs Orvis 
Nelson, Taloa’s president. He also re 
veals that research and development is 
being done on a model for supersoni 
aircraft. 
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LAA-TWA Connect 
With New $2 Fare 

Los Angeles—Los Angeles Airways 
has inaugurated a new fare for South 
ern California travelers connecting with 
World Airlines’ flights 

Under the new arrangement, $2 will 
be added to the regular airline fare for 
helicopter flights Southern 
California points and Los Angeles In 
ternational Airport 

Negotiations are 
United, 


l ‘rans 


be tween 


with 


CarrTicrs 


underw 1\ 
American and othe 
for similar fare structures 


Regular LAA fare 


scale 


structure 


New! 


——— 
MicROBRAZER 


Accurate control of heat with electronic timer 
assures identically perfect solder joints—time after time. 
Miniature plugs and receptacles are easy to solder to 
strict military “specs” with the MicroBrazer. Eliminates 
problems of overheating and cold joints; gives virtually 
automatic operation for assembly line soldering. Zephyr 
sales representatives will be glad to show you—on your 


assembly line. 


ZEPHYR MANUFACTURING COMPANY, INC. 


from $3.85 one way to $58 for service to 
ind from community heliports to L. A 
International. The greater portion of 
difference between these fares and the 
$2 ticket will be absorbed by the major 
urlines 

Helicopter includes 
it-the gate connections to the passen 
ger’s outgoing airplanc lickets are 
issued at the passenger’s city of depar- 
ture 

LAA President Clarence M. Belinn 
savs that by the end of the vear heli 
copter service will be extended to Co 
rona, Fontana, North Hollywood, On 
Riverside and Santa 


SCTVICC direct 


tario, Pomona, 


Monica 


See it at WESCON 
San Francisco, August 24-26 
Booth No. 506 





ZEPHYR MANUFACTURING COMPANY, INC. 


FREE 
) DEMONSTRATION 


In your own 
plant...on your 
own work 


lib 


Write for free 
catalog No. K-1 


Electronics Division, Dept pag, Inglewood, California 


Send catalog K-1 
| I'm interested in demonstration. 


Name — 
Company 


Address 
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ERONAUTICAL ENGINEERING 


SPIN-TEST MODEL of Goster Javelin delta all-weather fighter is dropped from balloon. Open hatch shows recovery parachute. 


Farnborough Demonstrates Latest Steps in 


London — Flight demonstrations of 
English Electric’s P-1, Britain's long- 
range supersonic interceptor prototype, 
highlighted the Golden Jubilee exhibi 
tion of the Roval Aircraft Establish- 
ment at Farnborough. 

A combination of static and flying 
displays gave a small segment of the 
British public its biggest look into the 
inner workings of its top research cen- 
ter. 

In the various research, testing and 
idministrative buildings were a_ wide 


variety of displays covering every aspect 
of aviation development. Wind tun- 
nels, computers, fatigue and structural 
test rigs, machine shops, hangars were 
all open to public inspection. In a large 
hangar cach RAE Department as well 
as the various air and ancillary services 
had additional exhibitions as well. 
These specific items gave an insight 
into the technological progress and 
direction of aviation in Britain: 
e Wing tip rocket pods, some with 
wire rifling holding seven five-inch mis 


LARGE-SCALE JAVELIN MODEL used in spin tests hangs beneath captive balloon. 


30 


siles, others carrying up to 31 smaller 
projectiles. 

e A barrage balloon rigged with a scale 
model Javelin used in free-fall flight 
tests. 

e A new “ooze” theory on fatigue. 

eA dozen trans- and supersonic free- 
flight models plus their booster rockets. 
e Guided missile test vehicles, including 
cutaway sections, exploded view of 
components. 

e Titanium alloys with a maximum ten 
sile strength of 97 tons per square inch 
e Hydrodynamic seals used in rocket 
motor fuel pumps. 

e Three full-scale water tanks for pres 
surization fatigue testing, including one 
with the wings of a Britannia protrud 
ing (AW July 18, p. 35 

e Hunter Aden gun _ package 
with vibration test and recording gear 
e Static aircraft exhibit showing planes 
dating from 1912 and ranging on up 
through World War I and World War 
II to postwar research aircraft and pres 
ent-dav models. 

e Comic, “prehistoric” bomber manned 
by five lion-skinned clad crewmen and 
powered by two pterodactvls. 

e A display of precision formation acro- 
batics two teams of four 
Hunters and four Meteors, a high and 
1 low speed fly-pass by Britain’s onl; 
straight and level supersonic prototype 
the English Electric P-1 and finally, to 
top the day off and end with aviation’s 
a manned flight in a 


rigged 


involving 


beginning, fre 
balloon. 
The P-1 prototype made several high 


and low speed passes Over! the field, 
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GANTRY CRANE works through hatch 


Air Research 


showing exceptional maneuverability 
high speed. The wings, with tip con 
trols, were shaped very much like thos¢ 
of the Short SB-5 research plane and 
seemed to have the extreme sweepback 
(69 degrees) of that aerodynamic pred 
ecessor of the P-1. 

Gloster’s controversial Javelin 
weather fighter demonstrated its aer 
batic abilities and highspeed maneuver 
ibility 


} 


- 
ill 


Static Exhibits 


Highlights of the static show, in 
many cases hidden by prosaic headings 
included 
© Raindrop erosion. A single raindrop, 
supported on a spider web, was fired at 
bv a Mach One bullet. Frightening cd 
formation of slug graphically indicated 
problem of rain impact on supersonic 
ill-weather fighters 
e High-altitude flight. An experimental 
full-pressure suit for prolonged opera 
tion above 40,000 ft. without cabin 


pressure was shown for the first time 
Pressure cabin failure or puncture could 
result in loss of aircraft through in 
sufficient fuel if a descent to below 
40,000 ft. became necessary on a long 
mission. New silver flexible suit has 


semi-circular bowl-type visor, and was 
shown alongside developments of 
USAF partial pressure suit, with auto 
matic visors. 
Also shown was an individual pres 
sure capsule, built during the War for 
Prime Minister Churchill’s York and 
B-24 flights, complete with internal 
telephone system, to provide equivalent ADEN 30-MM. CANNON is standard armament for Britain's new jet fighter force. 
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_ EME RGENCY HYDRAULIC POWER 








%& PROVEN RELIABILITY 


Model AA-19033. Vickers Electric Motor Driven These Motorpumps have accumulated re- 
Auxiliary Hydraulic Pump for 3000 psi. markable records of dependability on numer- 


ous military aircraft and major airlines. 


HIGHER OVERALL EFFICIENCY 

Vickers Piston Pumps have 92% overall effi- 
ciency . . . resulting in higher motorpump 
overall efficiency. 


LESS WEIGHT 

High pump efficiency and low starting torque 
permit use of a smaller, lighter electric motor. 
Total weight of Model AA-19033 is only 33.9 
lb. including radio noise suppressor (3.4 Ib.); 
hydraulic pump weighs only 2.18 Ib. 


EXPLOSION PROOF 
Conforms to Specification MIL-M-8609. 


LOWER POWER DEMAND 

@00 1200 1600 2000 2400 2600 ” The more efficient pump means less current 

acacia sintinincteaiieaadtinsiiaas bcp oa age rsaye Se er ae drain . . . longer emergency operation. 
Performance Curves of Vickers Motorpump Model AA-19033. DIRECT DRIVE —NO GEARING 

Ability of pump to operate at high speed 

permits direct drive at 7500 rpm. 


VICKERS Incorporated + LOW STARTING TORQUE 


DIVISION OF SPERRY RAND CORPORATION Less than 10% over maximum running torque. 


AKMAN BLVD. e DETROIT 32, MICH. 
TIE. tne ee ehoorkg and Service Offices: SMALLER SIZE 
El Segundo, California, 2160 E. imperial Highway (ORegon 8-2503) * : i : | : 

Arlington, Texas, P.O. Box 213 (ARlington 4-4171) Higher overall efficiency, low starting torque, 
Detroit 32, Michigan, 1400 Ookman Bivd. (TOwnsend 8-5100) and high pump speed save space as well 

Additional Service facilities at: as weight 

ght. 

Miami Springs, Florida, 641 De Soto Drive (Phone 88-7340) 
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For more information about Vickers Motor- 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “TWX" DE89 + CABLE: Videt Dotroit pumps, ask for new Bulletin A-5207. 
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HYDRAULIC EQUIPMENT SINCE 1921 


ENGINEERS AND BUILDERS OF OIL 





We fly the 
far North 


DH HERON WING specimen undergoes static test in Farnborough’s ‘cathedral 
of less than 8,000 ft., up to 2 
It was never used in practice 
e All-altitude ejections. Slow motior 


films were shown of successful dumm O ‘ , 
ejections with Martin-Baker automati ur flights extend to Labrador 


seats at altitudes between 40.000 and had 1.000 Il nd.&lied bomb und and Alaska... wilderness country 
50 ft., from English Electric Canber le sat ing. plus lead in the where landing fields are far apart 


5.000 ft 


ras. An actual seat was also shown, with 
stabilizing drogue and pilot's parachute 
The 50 ft. seat is not vet installed in 
production aircraft. 


and service facilities remote. That 
is why we must demand the most 
reliable engine performance 
possible. 


e Parachute development. V ariou ¢ Guided missile development. No 0 , 
tvpes of load up to 4,000 Ib. in weight rational weapon ere displaved, but Recently, we performance- 
were shown dropping from Fairchild large numb f RTVs (Rocke tested the quality of your engine 
C-119 which has been on loan for sev chick CT\ o1 ent st overhauls against those we had 
eral years to the Ministry of Supply Vehic CTO ( been using. The Airwork engines 


for such experiments. M in\ tvpes ot Cri Ic | 4% sCNCI | urpos¢ performed perfectly. 
chute were employed, including a sing] chi gether witl 7 ‘ : . 
66 ft. diameter split gore ty pe for th cuidanct IM pe ne Now, we've switched to Air- 


heaviest load. Metal pallet or platform large missile, tl how work for dependable performance 
used for loading guns or vehicles fo er having been re from th ...and to your Exchange Pro- 
dropping was also shown static I] test ng, with t gram for increased economy. 


Charles Sharp 


Supervisor of Flight Operations, 





Great Lakes Carbon 


AC spark plugs are now distrib- 


uted by Airwork. 


ARLINGTON ATLANTA 


MIAMI NEWARK 


Airwork 


CORPORATION 
AERODYNAMIC ‘GLOVE’ on Vampire testbed provides flight data on new wing designs Millville, New Jersey 
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, Of brake and recovery parachutes. 
New Many film sequences were shown, 
| including several from the missile itself, 
during launching. Most graphic showed 


° 
High Performance | flutter of double-wedge control surface, 


which eventually broke off, resulting in 
Fastener crazy gyrations of visible horizon. 

eArmament. The electrically _ per- 

| cussed 30-mm. Aden cannon, standard 

aed al wl [) S LJ Bi MV Bie | weapon on current British fighters, was 

| displayed. A compact, short-barreled 

cannon, the Aden has a cyclic rate of 


TEN S| LE and S KH - AF | fire of about 1,000 rpm., and a muzzle 
velocity somewhat under 2,000 fps. 
Most current fighters carry eight to ten 
LOADS ‘@) NAS 5A/ seconds worth of ammunition. Gun 
barrels are good for over 5,000 rounds. 
\ demonstration of Hunter rearming, 


New PANELOC High Performance using a removable gun pack, was a 
a : x feature of the static park display. 
Aircraft Fastener Carries Primary Also shown were first British rocket 
Structural Loads in Shear and pods, not yet a One, labeled 

e . a _ “rocket launcher, slow, spun,” and 
Tension with Minimum Deflection weighing 134 Ib., had seven barrels, 


and Minimum Sheet Separation. with internal spiral rails. 

More operational in appearance was 
the 60 mm. rocket battery, for a wing 
tip installation, with stabilizing fins, 
and containing 31 missiles. These new 
British AAMs were also exhibited with 
either spin- or folding-fin stabilization 
\ smaller battery contained seven 60 
mm, rockets. For ground attack, the 
new Mk. 12 underwing rocket launcher 










inner receptacle member a sud 


outer receptacle member “—*) retaining ring 








floating housing shear washer was shown, with close-stacked 3 in. No 
1 Mk. 5 projectiles, for “future air- 
craft”’. 








e¢ Bombs. Close attention is obviously 
still being paid to conventional bombs, 
despite atomic complex. New series of 
jet-stowed bombs, with flip-out fins, 
ranged from 500 to 5,000 Ib. In the 
static park, loading of a 10,000 Ib. mis- 
sile on prototype Short Sperrin was 


el 
izizg 


Zi ss 2) 





Patented and Patent Applied For 


Announcing high strength, quick release, rotary type fastener thought to be a guide to V-bomber 
for advanced aircraft designs. Available in stud-retained and technique. Loading involves gantry 
curvature adaptable types, in sizes 1 & 2 with full float as over fuselage, with hoist going through 


hatch in upper skin, and lifting bomb 


specified by NAS 547. Opens and closes with quarter turn, stud 
from trolley under the bomb bay. 


ejection shows unlocked condition. Easily pressure sealed. 


Adjustable for sheet pick-up in accordance with NAS 547, thus Aerodynamics Research 
simplifying stud inventory. Catalog and price list belong in your Another major section of the display 
file. Send request today. was devoted to aerodynamic research. 


Of particular interest was a free-flight 


PANELOC... America’s — 
~—r ; Ji _— & \ AS ; ; a large al- 
most versatile line of aircraft — 2 = = S\ = o SG O«< 4) mente, Pa stem bmg F Mig kite bal 
fasteners... High Perform- ye fi v 3 lal rf = i © PY oon, O arge-scale models as an exten- 
ance Fasteners, Styles 1, 2, & : a eS — a sion of research in a vertical wind tun- 
3 Panel Fasteners, Rotary epeeas cia Sry len = Seay Fastener nel. The example shown suspended 
Latches, and Snap Fasteners. Fill in Coupon or Write Letter for Catalogs beneath the tethered balloon was a 
dynamically similar mode] of the Glos- 
ht Atkin * it =" taeda ee - ter Javelin delta. After ascending to 
Scovill Manufacturing Company, Aircraft Fastener Div. about 3.500 ft. beneath the balloon, 


43 Mill Street, Waterbury 20, Connecticut 
Please send me fastener catalogs checked: 
( ) High Performance (NAS 547) ( Style 3 (MIL-F-5591A) 


the model is rotated in the direction 
of the desired spin, and then released 

















( ) Styles 1 & 2 (MIL-F-5591A) ( ) Rotary Latch | with its controls set at full rudder, full 
( ) Snap Fasteners (AN227) up elevator and neutral aileron. 

Send to: : : 

After four turns of the spin, a pro- 
Name_____ Title | : 

gram motor applies corrective con- 
Company__ | trol—full opposite rudder and aileron, 
Address | then full down elevator—and holds it 
| for five seconds. Recovery follows in 
| less than 1 second, and the controls 
34 AVIATION WEEK, August 8, 1955 


RI ORK A SETS See. 





Now...join me aboard the 


VISCOUNT 


world’s first tu rbo-prop airliner 


Enjoy faster, quieter, vibration-iree service between the following cities: 


CHICAGO ° PITTSBURGH * WASHINGTON « NORFOLK 


= . Capital 


—o 3-Armstrongs 


IRLINES 


For Viscount reservations call Capital Airlines or your Trave Z 





are then centralized. After pulling out 
from the dive, the Javelin 
model is retrieved by parachute. The 
significance of these tests is that they 
have been confirmed by full-scale flight 
that troubles 
the Javelin may have had, spinning was 


ciisuing 


trials, so whatever other 


not one of them. 

[he high-speed testing of models by 
free flight rockets follows a similar pat 
tern to that of NACA, from the exam 
Another well tried tech 

installation of model 
ierodynamic 


ples shown. 

nique 1s the 
configurations on an 
glove’, mounted on the 
fighter. At 
1 Vampire 3, and the 
cteristics of a 
could be studied at 
vhen the aircraft itself was flving well 
vithin its Mach limitation of about 


g 


wing of a jet 
this 
oscillators 
delta 

superson 


larnborough, Was on 
char 
lavout 


spec d 


double 


Other flight research was illustrated 
by a wool-tufted and ballasted Short 
S.B. 5, with ground-adjustable droop- 
ing leading-edge and low-set tailplane, 
1 fiving i’nglish 
Electric P.1 supersonic fighter 


scale model of the 


‘Bedstead’ Stabilizer 


Attracting most attention was Rolls 
Rovyce’s bizarre “bedstead”, which un 
fortunately did not fly in the pro- 
gram, although it has done a_ fair 
amount since being at Farnborough. 


Remarkably simple in basic form, the 
Bedstead’s key is in the automatic 
stabilisation, housed in a series of little 
boxes behind the pilot’s seat, which 
makes it relatively simple to fly 

Since its first 
new 


ippearance, it has 


grown a crash pylon over the 
‘cockpit’, plus one o1 
features. With 
thrust, the 
speed unofhcially estimated at 60 mph, 
but although it military 
serial number, it still has no pretensions 
to being called an airplane. Rolls-Rovec 


to enter the an 


external 
7-8 000 lb. of 


two 
ibout 
Bedstead has maximum 


now be ITS l 


seem determined not 


ind as far as thev are 
thrust measur 


trame business, 
concerned, it remains 
ing rig. 


Another 
indicated by the 


towards VTOL was 
Weestland-modified 
Nene-powered jet deflection Meteor, 
another newcomer to a public display 
The bulk of this machine's nacelles are 
merely the result of mounting the 
engines forward of the 
allow the downward pointing jet pipes 
clearance, and the jet deflecting mech 
anism is simply like a large throttle 
butterfly, aft of the turbine 

In the flying display, the deflector 
Meteor approached normally to land, 
but in the final throttles 
were opened up after deflection, and 
the speed was noticeably reduced as 
well as the descent being checked. The 


MOVe 


maim spar, to 


stage S, the 





landing roll was about half 
normal Meteor. 
his machine 
prone-pilot Meteor, which is still doing 
much flying as it has done in the 
past, if the 
cockpit is any guide 
rmally, 
occupant, but it was not possil 
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due to depletion of their solute ele Intensive work on fundamental and high-priority research. In vacuum and 
ments. Under further cyclic loading engineering problems of fatigue form in protective atmospheres, test pieces 
this soft material is then extruded from a major part of the research program have exhibited more prolofiged lives 
the surface in thin ribbons. Where th« it Farnborough. Much of this is cur The array of equipment for metal 
metal oozes out it leaves a crack. rently concerned with titanium alloys lurgical research at Farnborough in 
Accelerating progression of the fault In most cases the specimen is in strip cludes the use of radio-active tracers, 
proceeds; the metal becomes soft and form with a hole of about *\” diameter X-ray machines, X-ray diffraction cam 
gets weaker. Because it gets weaker, in the waist, simulating the stress con-  cras, and electron microscopes 
the surrounding metal experiences centration effects of rivet holes. Stresses The attainment of very high tem- 
higher stresses and consequently speeds up to three times the normal are expe peratures by high frequency induction 
the precipitation. At the same time, rienced at the periphery of the hok heating was illustrated in the course 
the geometry of the crack itself induces A lot of work is also being carried out f hot-pressing zirconium carbide. The 
higher stress concentrations at its root on notched specimens turned from bar high strength and ductility of molyb 
which also aggravates the condition stock. The “notch’”’ is urface scratch lenum at elevated temperatures—it is 
There were microphotographs on 0.008” long with a it radius of 0.004” uperior to all metals and ceramets—is 
display showing these ribbons being having a stress raising factor of three nullified by its catastrophic oxidation 
extruded from the crvstal lattice of an at the root rate. Considerable success has been 
actual light alloy specimen that had Batterics of conventional Haigh di chieved very recently bv different 
undergone a large number of stress rect stress electro-magnetic fatigue ‘rroups of workers on coating molyb 
reversals. ing machines were shown during the lenum with an oxidized coating usually 
Apart from the considerations of cxhibition These work up to 6000 1 cermet. Farnborough was showing 
solid solutions and precipitation, it is vcles/sec. some being equipped with yme coated heating clements in molvb 
believed that here the softening and _ split furnaces for igh temperature denum maintained at 2,160I 
heating process due to the distortion of itigue loading The metallurgical department at 
the crvstal lattice under stress reversals \ film showing development and Farnborough thinks it has the jump in 
is characteristic of all metal crvstallo propagation of a fatigue crack was developing a new group of titamum 
graphic structures. It’s an inherent hown to visitors. Farnborough is also illovs. These are destined for the skin 
weakness in the structure of matter. proud of the fact that the first piece of and structure components im super 
Regardless of how you fuse it, mix it titanium metal in Britain was prepared onic aircraft which get hot 
and fabricate it, the most you can do n its metallurgy department They were showing two allovs of 
is to delav the eventful failure of the R . vhich they are specially proud. Onc 
metal under fatigue loading. Also, at Corrosion Studies is a titanium vanadium alloy and the 
] 


higher temperatures, the atomic mobil Corrosion, particularly with regard to ther titanium-molybdenum, the per- 
itv of the material increases and further its influence on crack propagation and entage of the alloving clement being 


hastens the deterioration process itigue, is another aspect of current p to 16%. These metals show pat 





WEIGHT-AREA GRAPH FOR HONEYCOMB SAMPLES 


HIGH TEMPERATURE BRAZING INSURES STRENGTH USING HIGH TEMPERATURE BRAZING > 
AT HIGH TEMPERATURES ... Brazing of skin sheets 0 octet Gastaiie 


. . . : Stoinl Steel Mate- 
to core material with a nickel-chrome alloy is accom- : riot.500 Thick Honey. 


: : , 0015S Ribb 
plished in a completely controlled atmosphere (no Sresed to two mnon 


flux) at approximately 1950°. All parts thoroughly 0 of 4 Crone alloye-{1 070 
bright annealed when finished. : A ; Lbs. /Sq. Fr.) 


*When construction consists of .005 thick cover sheets and .0015 thick Brozed Sandwich— 
honeycomb foil. / Stainless Steel Mote- 

4 rial—.3) 2 Thick Honey- 
comb, .002 Ribbon 
Brozed to two sheets 
.005 Thick with Nickel. 
Chrome Alloy—(.827 
ibs./Sq. Fr.) 


Weight (Lbs.) 


LIGHTWEIGHT STRUCTURES SOLVE DEAD WEIGHT J— 

PROBLEM ... Honeycomb sections offer amazing & , Y eit heeme Aes 
strength-to-weight ratio. Graph at right shows average 7 tee te. fy 
weight per square foot of sample panels. Intricate 20 “a = Ig ee ae 
shapes fabricated by Twigg include compound curved js Z » gregh ere everoge 
panels, cylinders, tapered thickness panels, etc. each 


HONEYCOMB FABRICATION OFFERS UNLIMITED 
POSSIBILITIES .. . Precision aircraft and guided mis- 
sile parts requiring lightness, strength, heat and cor- 
rosion resistance are particularly suitable to honey- 
comb fabrication. Applications may include compres- 
sor casings, burner supports, turbine frames, bulk- 
heads, flooring, shrouding, insulating, blankets, pres- 
sure ducting and wing sections. 


TWIGG CAN DO IT... for you! 
Designing and fabricating stainless steel honey- 
comb structures into strong, lightweight assem- 
blies is typical of Twige's highly advanced 
metal-working techniques. Write today for your 
copy of our brochure, “TWIGG CAN DOIT,” 

describing complete facilities for 


ee” Bw 2 a > fabricating and machining high 


capacity metals. 


DEPT. A-12, BRAZIL, INDIANA 
Western Rep., Wellet Dist. Co., 3309 Winthrop Ave. Fort Worth Texas 
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Action on Standard Items. Choose from a wide variety of 
in-stock relays, available for immediate shipment from 
Burbank or Chicago. Light-weight, small and precision- 
built, ADVANCE relays stand up under rugged service. 


They’re specified by major manufacturers the country over. 


Action on “Specials.” When you need a specially designed 
relay, ADVANCE will work closely with your engineers to 
determine accurately what’s needed ...develop it in 
minimum time. You’ll find us reidy to cooperate with 

you on any relay problem. 


Action on Producing Relays. There’s manpower here to build 
your relays right...on time...and at the lowest prices 
consistent with top quality. It’s our aim to help keep your 
production rolling... your products operating dependably. 
Whatever your relay problems—call ADVANCE for action. 


ADVANCE ELECTRIC AND RELAY COMPANY 
2435 NORTH NAOMI STREET, BURBANK, CALIFORNIA 
AN ELGIN NATIONAL WATCH COMPANY AFFILIATE 





ticularly high strength in the 720 F 
temperature region, expected as skin 
temperatures at the higher Mach num- 
bers. The tensile strength of these 
alloys is as high as 97 tons/sq. in., 
twice that of the aluminum alloys. 
Their advantage over the alternative 
stainless steels is that they are some- 
what stronger for only half the weight. 

While the importance of the ceramic 
group of high temperature materials 
is fully realized in Britain, most of the 
research has been farmed out to indus- 
try and other national research estab- 
lishments. Very little work was shown 
at Farnborough. Other important de- 
velopments in the metallurgical field 
are new processes, to cut the cost of 
titanium sponge and powder. ‘There 
are schematic diagrams of a vaporizing 
process using chlorides for the reduc- 
tion of ferro-titanium which is the com- 
monest and cheapest form in which 
the metal occurs. The other reduction 
process illustrated for titanium is clec- 
trolytic. 


Heating Problems 


One of the problems of kinematic 
lieating at supersonic speed is the tem- 
perature gradient in the spar web struc- 
ture of the wing. The difficulty in 
assessing the stress systems developed 
arises from the fact that until recently 
it was extremely difficult to simulate 
the nature of the thermal heating on a 
scale model, since the condition is a 
transient one and is consequently a 
function of time. The main require- 
ment was for a heat source on the 
model which could be precisely lo- 








XT53 for Bell XH-40 


A 825-hp. free-power gas turbine de- 
signed and built by Lycoming Division 
of Avco Manufacturing Corp., will power 
the new lightweight Bell XH-40 utility 
copter being developed for the U. S. 
Army (AW July 18, p. 7). 

First details of Lycoming’s new XT53 
reveal it is designed for “work-horse”’ 
applications in fixed-wing aircraft as well 
“as rotary-wing types. The turbine fea- 
tures a front-end drive, although in 
special applications, rear-end or simulta- 
neous front-and-rear power extraction 
can be made, Lycoming reports. Con- 
tinuous power rating is 770 hp. 

Development of the XT53 has been 
under direction of Dr. Anselm Fritz, 
Lycoming vice president-turbine engi- 
neering who was vice president-engine 
development for Junkers in Germany 
during World War II where he worked 
on the Jumo 004 turbojet. The XT53 
is one of two turbine engines being de- 
veloped for Air Force at the company’s 
Stratford, Conn., plant. 
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Osler Wing - ...And Sargent precision aircraft controls make that 


Flap Drive power instantly available at the touch of a finger 
The design and manufacture of precision equipment 
has been the specialty of Sargent Engineering Corpo- 
ration for more than 35 years. For 20 years Sargent 
has been providing precision aircraft contro] units —hy- 
draulic, pneumatic, and mechanical—for the country’s 
leading airframe manufacturers 
We have the “know-how” to help you solve your 
most difficult control problems. Write today for your 
copy of the NEW illustrated story of Sargent’s organi- 
zation, methods, and manufacturing facilities 
, Unit Assembly — 
Hydraulic : 


a = Surface 
Motor = : Power Control 





Handard of Excellence Since 4920 


—s ENGINEERING CORPORATION 

“Good will” is the disposition of the pleased customer 
to return to the place where he has been well treated. 2533 EAST 56TH STREET 
ee HUNTINGTON PARK, CALIF, 
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& 
om Power Source @ To Equipment 
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Reservorr 
Moisture DUMP 


MATIC SYSTEM fron Power Source 


5+ To Equipment 
Pressure J 


* The Cornelius Compressor, Model 130, 

Relay switch ae F = 2CFM, 3000 PSI, is used in the McDon- 

tyre Separator ye ae nell F2H-3 and F3H, North American 

Mots = a FJ-2, FJ-3 and FJ-4, Chance Vought 

-s-= Relief a F7U-3, Grumman F9F-9. Also on order 

Back Check Valve . for the Lockheed P2V, Grumman S2F 

ose — ‘ and Martin P5M. Thousands of service 

Comp ven hours under all operational conditions is 
proof of outstanding performance. 


Reservoir 
Moisture Dump 


The Cornelius Model 130 compressor* is the heart of the complete 
Cornelius “packaged” pneumatic system which includes inlet air filter, 
starting relay, radio noise filter, moisture separator with automatic 


condensate dump and heating element, back pressure valve, check 
valve, relief valve and pressure switch. 


Compact Design Saves Space—Entire air supply system occupies only slightly more 
space than compressor alone in conventional system. 


Weight Savings of 5 pounds or more are possible by eliminating separate system com- 
ponents, associated tubing, fittings and flare connections. 


System Leakage Is Reduced to a minimum because integration of components. removes 
possible leakage sources such as flare connections and o-ring sealed fittings 


System Reliability Is Assured because each integral component is designed specifically 
to give optimum performance in combination with the other components. 


Time Saved by installation and servicing of one unit is another valuable benefit which 
only Cornelius “‘packaged”’ pneumatic systems offer. 


The Cornelius “packaged” pneumatic systems are available with either DC, AC or hy- 
draulic motor drives. Please write us in order that a Sales Engineer may discuss with you 


the application of this “packaged” system as well as the many other pneumatic com- 
ponents which we manufacture. 


THE CORNELIUS COMPANY 550- 39th Ave. N. E., Minneapolis 21, Minnesota 
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DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 








cated and measured. 

This requirement was satisfied by 
the development of the Philips quartz 
tubular infra-red heating element. 
These tubes, only 3” in diameter by 
14” long have an output of up to 3 kw 
each. For measuring the actual radia 
tion flux, Farnborough has developed 
a meter using a thermistor bead as the 
sensing element. The characteristics of 
this semi-conductor are such that its 
resistance drops from 2000 to 600 ohms 
when the current increases from 0 to 4 
watts/cm*. The response has a delay of 
less than 1 sec. An electronic com 
puter completes the rig as developed 
at Farnborough. Into it are fed the 
theoretical aerodynamic conditions to 
gether with the heat input as measured 
by the pyrometer. 

Che computor adjusts the heat input 
to equal the transient aerodynamic 
heating data fed in at the other end 
of the computor. The thermal strains 
arc then measured with conventional 
strain gages. A model of a structural 
testing frame with these heating el 
ments disposed over the wing skin of 
a Mach 3 aircraft suggested the shape 
of things to come in rig testing. 

The RAE’s “cathedral” test rig, 
though one of the largest in Europe, 
is now too small on lateral dimensions 
to handle today’s larger swept wings 
A new structure has been designed 
which will not be so compromised by 
wing geometry. A model of this future 
unit showed a sweptback trapezoidal 
wing rig for both mechanical and 
thermal stress analysis. 

A number of special techniques used 
in experimental biaxial stress analvsis 
were also demonstrated. Apart from 
the more familiar photoelastic methods 
using plastic scale models, the brittle 
coating technique developed at Farn 


borough was demonstrated. With this 





Pilot Stutter 


Stuttering may be easier to understand 
than normal speech while flying. Re- 
searchers on a USAF project at Ohio 
State University report that a radio mes- 
sage, transmitted when noise interference 
is high, comes through better if the 
speaker says “wuh-one, tuh-two” rather 
than “one, two.” 

This “bounce block”’ stutter, in which 
the first consonant is repeated, proved 
most effective in these tests recently con- 
ducted on persons from Japan, India, 
Jordan and Hungary as well as on Ameri- 
cans. 

Further research will be done to de- 
termine the intelligibility of ‘double 
bounce block” stuttering in aircraft com- 
munication, 
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WINGS TO GO ANYWHERE 
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D6751-2 
Push-Pull, Non-Trip-Free 
Manual Reset 

Ratings 5 to 25 Amps. 












Panel installation of Klixon Circuit Breakers in the 
Lockheed T-33 Jet Trainer 


Get Dependable Electrical Circuit Protection 


with KLIXOWN Breakers 


The Lockheed T-33 is the only U. S. two-place jet trainer supplied to 
the U. S. Air Forces, Navy, and Marine Corps, as well as the air forces 
of six foreign countries. 

For top electric circuit performance, Lockheed uses Klixon Breakers 
in the T-33 trainer as well as other Lockheed Aircraft. The reason — 
Klixon Breakers are unexcelled for safe, reliable protection against 
shorts or dangerous overloads. 

Like these precision-maneuvering planes, Klixon Circuit Breakers 
are designed and built to give outstanding performance under all 


flying conditions. They are pre- ‘ 
cision calibrated and individually KLIxoN 








tested for ultimate trip and 
200% load tripping character- aici 
istics. Write for data giving 
complete details. 





METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
2808 FOREST STREET, ATTLEBORO, MASS. 
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svstem the surface stress distribution on 
an actual component or structure can be 
visualised and determined. Some _ of 
the equipment for applying the brittle 
coating was displayed together with 
that for assessing the performance of 
the coating. 

Another major problem concerning 
the structural department is that in 
vestigation of flutter and other vibra- 
tional problems arising either in the 
airframe or the propulsion mechanism 
in the air or on the ground. Equipment 
and techniques for exciting these dis- 
turbances were shown 


Critical Metal Limits 
Set for Turbojets 


Jct engine manufacturers have been 
ordered to put a limit on the amount 
of rare metal thev use for each 1,000 
lb. of thrust produced by their engines. 

Ihe military services are told, in a 
ucw directive signed by Frank D. New 
burv, Assistant Secretary of Defense for 
\pplications Engineering, that they are 
responsible for reaching this objectiv 

“Except where performance would 
be prejudiced, cach turbojet engine 
shall consume for its construction, on 
1 gross weight basis, not more than 
13 Ib. of cobalt, 63 Ib. of nickel, 110 
lb. of chromium, .35 Ib. of columbium, 
°.5 Ib. of molvbdenum and 4.6 Ib. of 
tungsten, for each 1,000 Ib. of sea level 
static thrust delivered by the engine.” 

Ihe instruction says the conserva- 
tion effort should not result in reduced 
performance but still aim to prevent 
needless use of critical materials in new 
engines. 

Starting as soon as possibl« in the 
luistory of a new engine, a count will 
be made of the amount of rare metals 
used for each 1,000 Ib. of thrust and 
steps taken to see that it is made to 
conform with the policy. 

The armed forces are ordered by 
Newbury to report by September 30 
each year their requirements for cach 
production and development engine 
model per 1,000 Ib. of thrust, the 
eross-to-net ratio and the total thrust 
of cach model. 


Avien Sells Stock 

Avien, Inc., Woodside, N. Y., air- 
craft instrument and control systems 
maker, has sold 99,800 shares of its 
Class A stock to the public at an of- 
fering price of $3 per share. The firm is 
expected to declare 7-4-cents-per-share 
quarterly dividend on these shares in 
the third quarter of this year. With 
the offering, Avien acquired all stock 
in Control Laboratories, Inc., N. Y., 
and Avien Service Corp., Culver Cit 
Calif., formerly afhliates. 
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ENJAY COMPANY, INC. 
1S West Sist Street, New York 19, N.Y, 
District Office: 11 South Portage Path, 
Akron 3, Ohio 


super-durable 
Enjay Butyl 
protects ’55 cars 
in over 100 places 





it’s good news for car owners that the rubber parts 
that used to crack, chip, and practically disintegrate 
under tough road and weather conditions are being 
replaced with parts made from super-durable Enjay 
Butyl. In over 100 vital places, Enjay Butyl helps give 
many ’55 models the performance and appearance that 
make them a pleasure to drive, an economical unit to 
maintain. 


If you make a product in which rubber is used, or 
could be used, you owe it to efficient business practice 
to investigate the many advantages that Enjay Butyl 
has over other types of rubber. Its price is a definite ad- 
vantage, too. Complete laboratory and technical facili- 
ties are at your service. For full information contact 
the Enjay Company today. 


the super-durable rubber with outstanding re- 
sistance to aging * abrasion * tear # chipping * 
BUTYL cracking # ozone and corona * chemicals # 
gases * heat * cold * sunlight * moisture 





36 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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ACTUATOR CONTROLLER HEATER 


Heat had to be provided to an Actuator Controller to 
maintain correct operating temperature. Limited space 


SILICONE RUBBER-COATED .001” GLASS CLOTH FABRIC 


fabric, known as the COHRI]astic 2800 Series, 
base glass cloth silicone-rubber-coated to thick- 


This new 
is a .OO1” 


and weight factors complicated the problem which was nesses of .004”, .007”, and .010” for increased air im- 
solved by the small clamp-type heating element shown. permeability. Extremely rubbery, it remains flexible in 
Preformed and molded out of silicone rubber, the heating temperatures of —70°F to 500°F. Resists mild alkalis, 
blanket is bonded to stainless steel straps. Produces 10 non-oxidizing acids, salts, oils, ozone and weathering. 
watts p.s.i. No special tools or fixtures required for quick, Recommended for electrical insulation, septum cover- 


easy installation. 





FABRIC-COVERED SEALS 
The outer fabric of the seal shown is dacron, coated with 
a special silicone rubber compound. The silicone sponge 
rubber core is securely bonded to the dacron fabric. 
Extremely rugged, it deforms readily, conforms to con- 
tours, and is unaffected by temperatures of —100°F. to 
300°F. The tough dacron fabric prevents the seal from 
tearing loose from rivets, and protects the core from 
abrasion. Available with various shaped tabs in lengths 
up to 10 feet. Hollow cores, if desired. 


ings, diaphragms, and gaskets. 


NEW HEATER BROCHURE AVAILABLE 
The design of an ice prevention system involves a fine 


balance of aerodynamic and thermodynamic factors. 
Electrical heating methods offer the best prospects of 
combining these elements. Send for your free copy of our 
new 16-page Heater Brochure if you are interested in 
how The Connecticut Hard Rubber Company designs, 
develops and produces electrical anti-icing and de-icing 
systems, assemblies and components for military and 
commercial aircraft. 























Please send me 
! more information on Name. Position | 
| the COHRlastic | 
| new products checked: Company, Street | 
spemnpesaneesan Actuator Controller Heater 

l cenrtuneenmpans .001” Glass Cloth City Zone___State i 
] . Dacron-Fabric Seal | 
| . Heater Brochure Type of Business | 

j 


THE CONNECTICUT HARD RUBBER COMPANY 


407 EAST > + Ree FT ° N E W HAVEN conrwe CTIC UT 
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Maximum speed at S. L. 
Cruising speeds 


CAA 


gross weight 


Maximum certified operating 


Range 
Endurance 
Maximum-gross weight 
Empty weight 
Useful load 
Fuel capacity 
Lifting rotor diameter 
Number of blades 
Blade chord 
Disk loading tan 
Engine: Continental FSO-470A 





Cessna CH-1 Helicopter 
Specifications and Performance 
Rate of climb at S. L. (max. gross weight) 
altitude at 


Hovering ceiling at max. gross wt. at 95 deg. F. 
Hovering ceiling out of ground effect at maximum gross weight 


122 mph 
100-120 mph 
1,000 ft./min. 

maximum 

11.000 ft. 

8.600 ft 

6.000 ft. 

290 miles 

3.8 hours 

3.000 Ibs. 


1,975 Ibs. 
1,025 Ibs. 

60 U. S. gals. 
35 feet 


+ 
] 3 inche s 


3.12 lb./sq. ft 
260 hp. at 3,000 rpm. 











to 10,000 feet. (Net 
horsepower output 
after cooling.) 
Power loading (total hp./gross weight) 10.2 Ib./hp 
Height to top of cabin 85.9 in 
Fuselage length 385 in 
Fuselage width 64 in. 
- 
Cessna Shows CH-1 to Military 
o 
Cessna Aircraft Company has sent re shock-mounted and h wheel at 
its CH-1 helicopter on a demonstration —tachments for easy ground handling 
tour aimed at selling the design to th ihe company feels that the CH-1 has 
military services. ommercial ippl ition as a small utilit 
The CH-1 is a utility type developed rcraft and is conducting a market sur 
privately by Cessna for military uses, vev on private use. Cessna is not yet 
but its chances of getting into produc tooled to manufacture the new helicop 
tion hinge on a substantial military ter, and no production plans have been 
contract. So Cessna is visiting militar nounced. If it is produced, the CH-1] 
bases and showing the Army, Navy, Ai vill be priced $40,000 to $60,000 range 


Force and Marine Corps what the CH-1 
will do. 

The CH-1 is a simple design that of 
fers the possibility of casy maintenanc 
Its Continental FSO-470A enginc is 
mounted horizontally forward of the 
cabin space. The drive system contains 
five gears, three in the transmission and 
two in the tail rotor gear box. 

Good high altitude performance is 
claimed for the CH-1. Cessna savs that 
supercharging of the Continental en 
gine allows the CH-1 to maintain power 
of 260 hp. at 3,000 rpm. up to 10,000 
feet. 

The CH-l, which has been certifi 
cated by the Civil Aeronautics Admin 
istration, has a flexible capacity. It can 
be converted from a four place pas 
senger carrier to a one or two place 


I 


Bell Gets $1.7-Million 
HUL-1 Navy Order 


Navy has awarded Bell Aircraft Corp 


1 $1.7-million contract for 10 four-place 
HUL-1 utilitv helicopters, larger ver 
sion of the HTL-6 with higher speed 
nd longer range 

In an announcement last week, Bell 


said Navy plans to use two for dynami 


nd static tests he 
be put into service for missions ranging 


other eight will 


trom rescue and evacuation to target 
spotting and traffic control 
Kits with the HUL-Is will includ 


, internal 


floats, night flving equipment 


machine capable of carrying over 500 hoist, long range ferrying gear and in 
Ib. of cargo. It can also be equipped _ ternal litters 
to carry two litter patients and a medical Powered by a Lycoming VO-435 en 
attendant. gine, the copter can carry 915-Ib 
Cessna has equipped the helicopter payload. Speed of the HTL-6 100 
with skid-type landing gear. The skids mph., and its still air range is 212 mi 
AVIATION WEEK, August 8, 1955 
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BIG or SMALL 
they all ‘ 
SHINE sesr 
SHINE toncer 
SHINE easier with 





The original chemicolly- 


impregnoted cotton wud- 
ding — Cleans quicker, gives 
higher, longer-lasting gloss, 









leaves protective film. Saves AVAILABLE 
time, labor ond money! AT LEADING 
Avoid inferior imitations. DISTRIBUTORS 


MANUFACTURED EXCLUSIVELY BY 


George BASCH Co. 


559 Longfellow Avenue, New York 59, N.Y 





RIGHT NOW! 
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the miracle 
plastic 


fabulous plastic tha 
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has a milli 


in at lea 


that’s all 
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you ll be 
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for your copy of this free b« 
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Pan American Strato-Clipper unloads at Honolulu, Hawaii. 
General Electric engineered electric system on this and 
other Pan American Clipper planes plays important part in 
passenger comfort, and confidence in service. 
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Located in nose of Strato-Clipper, G-E Arrangement of G-E circuit breakers shows high ac- At Pan American’s service shops, G-E 
protective panel helps assure electric cessibility—an important part of Pan American's pro- field engineers assist in helping to im- 
system reliability. gram for easier maintenance of electric systems. prove reliability of electric components. 
Long life of G-E aircraft generators has The new Douglas Super 7 Clipper makes maiden voyage for Pan American's 50,000th trans-Atlantic 


been attained through improved brush crossing, representing 150 million miles of flight. Airline's success with G-E electric systems led to 
riggings and bearings. Pan American specifying G.E. for new fleet of ‘‘Super-7's."’ 
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ELECTRIC SYSTEM RELIABILITY 


G-E design engineering combined with first class field service help Pan 
American increase life of power generating systems. 


Dependability of Pan American World Airways’ aircraft 
generating systems is the result of a continuous co-operative 
effort between General Electric and the airline to increas¢ 
the life and reliable operation of the G-E components 
which help make up the system. 

This reliability is essential. Pan American’s flights 
travel over jungle, desert, ocean, and rugged mountain 
terrain in all parts of the world. Any trouble encountered 
in the plane’s electric system could mean time-consuming 
delays at remote air fields. These could be costly to the 
airline and passengers 


G.E. develops protective system 

To meet such problems before they occurred, Pan Amer 
ican called in General Electric to work closely with them 
and the airframe manufacturers. Conferences were held, 
and G-E application engineers designed and demonstrated 
a generator protective system which fulfilled all the 
requirements. So successful was this system that adapta- 


tions were installed on Pan American’s new DC-6B’s and 
DC-7B’s aircraft 

At the same time these engineering strides were being 
made, G.E. carried on a continuous field service to assist 
Pan American’s overhaul shops in improving the com- 
ponent performance of the systems. This field service 
assistance with the airline is still operating today. The 
result—the G-E electric system has given Pan American 
the increased safety protection its service demands, as 
well as better operating performance. That’s why they 
are specifying G-E generator systems on new aircraft 


purchases 


Service available to you 

G-E application and field service 
requirements regardless of 
where you are located. For further information, contact 
your G-E Aircraft Specialist through your nearest G-E 
Apparatus Sales representative today. General Electric 
Company, Schenectady 5, N. Y. 210-9 


engineers can help 


solve your electric system 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








This G-E rocket team is 
developing a wide range of reliable, 
high performance engines 


On the right, lined up on a rocket test stand, are 
34 members of General Electric’s rocket develop- 
ment team. As representatives of the Company’s 
Aircraft Gas Turbine Development Department, 
they offer four reasons why G.E. has the capa- 
bility to develop reliable, high performance 
rocket engine systems, sub-assemblies, and 
components of all types. 

REASON NO. 1-—AVERAGE OF EIGHT YEARS 
EXPERIENCE PER MAN. All told, this group has 
over 250 years of experience in high Mach 
powerplants. This cumulative know-how, so 
vital in aircraft powerplant work, is assuring 
faster, more efficient rocket development ac- 
tivity at General Electric. 

REASON NO. 2—PROVED ABILITY. These same 
men actually helped to pioneer modern US. 
rocket engine activity, took part in over 67 
German V-2 test flights after WW II. They 
have designed bi-liquid, liquid-solid, solid and 
ramjet propulsion systems. They provided the 


engine for the first large rocket in the Western 
Hemisphere, developed another with one of the 
highest specific impulses ever achieved. 
REASON NO. 3—ADVANCED NEW FACILITIES 
ARE NOW AT THEIR DISPOSAL. General Electric 
is carrying on a $100 million research and 
development program on combustion, materials, 
and components of powerplants for aircraft and 
missiles. And the rocket engine staff now has 
access to development facilities such as the AGT 
Materials Laboratory and the AGT Component 
Development Laboratory at Cincinnati. 
REASON NO. 4—FIRM SUPPORT OF GENERAL 
ELECTRIC ORGANIZATION. The entire G-E 
Aircraft Gas Turbine Division with its pro- 
duction capability and G.E.’s nationwide de- 
fense sales and service chain now support the 
design and development of G-E rocket engines. 
Add up the total. If you would like further in 
formation, contact a G-E Aircraft Specialist 
via your nearest G-E Apparatus Sales Office. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


Advanced rocket engine undergoes trial at U.S. Army’s 
Malta Test Station. The first large rocket static test 
station in the U.S., Malta has highly versatile facilities. 
Complete instrumentation gives G-E engineers exten- 
sive information on engine performance in static tests. 


**Consolidating our jet and rocket engine design, devel- 
opment, and production capabilities within AGT is 
allowing us to make rapid strides in the rocket field,”’ 
according to Vice President C. W. La Pierre, shown 
here (left) with G-E President R. J. Cordiner. 
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above at the Malta, N. Y., Rocket Test 


ypuision engineers 


Over eight years average experience is the record of these G-E pr shown ; 
Station. 1. T. C. Jenkins. 2. H. M. Weber. 3. R. Davidson, 4, F. E. Schultz. 5. E. H. Hull. 6. D. Cochran, Manager, Aircraft Gas 
Turbine Development Department. 7. T. S. Teague. 8. H. C. Aikens. 9. P. L. Duncan. 10. J. H. Burnham. 11, J. F. Whitbeck 
12. W. S. Kleczek. 13. F. J. Walker. 14. J. Annable. 15. G.S. Emmons. 16. P. Gray. 17. F. W. Crimp. 18. J. A. Cote. 19. A. J. Orsino 
20. R. J. Kazyaka. 21. G. L. McPherson. 22. R. J. Bernadine. 23. C. E. Rugh. 24. L. Cherry. 25. C. P. Beauchamp. 26. R. B. Johnson 
27.B. E. Sells. 28.C. G. Dibble. 29. B. W. Bruck n. 30. J. N. Krebs. 31, E. E. Paulson. 32. Z. O. Sheldon. 33, D. R. Messina. 34, E. I. Finger 











Solar research boosts altitude power 
output of gas turbine generator sets 


FLYING ELECTRONIC TEST-BEDS need 
plenty of power in flight. So Solar 
“Mars’® gas turbine auxiliary power 
units have been ordered for the Convair 
C-131B. Two APU’s, each hung in a pod, 
will be installed on each plane. 

With the Solar units, an ample and 
versatile supply of electricity is assured. 
The easily demountable gas turbine 
driven generators can both be direct 
current units, or both alternating cur- 
rent, or one of each can be installed. 
As much as 30 kw d-c, or 40 kva a-c, can 
be supplied at 25,000 feet. This high 
power output results from major design 
improvements in the proven Mars engine. 

Mars gas turbine APU’s are already 
specified equipment on the Douglas 


C-124C and the Lockheed C-121C. They 


50 


have demonstrated their reliability and 
trouble-free service life by logging thou- 
sands of hours with only routine mainte- 
nance. Recently these Solar units were 
uprated from 500 hours to 750 hours 
between overhauls. 

Light, compact Mars APU’s can 
solve your airborne power needs. Write 
to Solar today for more information 
about these remarkable gas turbine 
generators! 


SOLAR S77 .... 


AIRCRAFT COMPANY 


DES MOINES 


ENGINEERS WANTED. Unlimited opportunities in 
Solar’s expanding gas turbine program! Write today, 
giving your experience, to the address in the coupon. 


This is What 
Solar Offers You 


When heat, corrosion or difficult 
specifications are problems, Solar 
can help you solve them. Solar spe- 
cializes in the manufacture of preci- 
sion products from alloys and special 
metals for severe service. Solar's 
experience since 1927 is undupli- 
cated in this field. 


SPECIAL PRODUCTS 


Gas Turbines. Solar “Mars’’® 50 hp 
engines for auxiliary generator sets, 
ground carts, portable fire pumps; 
Solar “Jupiter” 500 hp engines in 
variable and constant speed models. 


Bellows. “Sola-Flex’’® 
bellows and expansion 
joints in many designs 
from % in up to the 
world’s largest, 28 ft 
in diameter. 


Controls. Complete control systems 
utilizing the new Solar “‘Microjet”’® 
principle for control of gas turbines, 
jet engines and pneumatic devices. 


CONTRACT PRODUCTION 


Current orders include aircraft 
engine and airframe parts, pneu- 
matic ducting, atomic energy com- 
ponents. Customers include the 
finest aircraft and industrial com- 
panies in the U.S. and Europe. 


Plants. In San Diego (photograph 
above) and Des Moines. A total of 
1,400,000 sq ft of floor space. 
Approximately 5,000 employees. 
Annual sales over $65,000,000. 


Services. Research, design, develop- 
ment and production engineering 
staffs. Experienced with all alloy 
steels, stainless alloys, super alloys, 
and titanium and its alloys. 


Facilities . . . for all types of metal 
fabrication—forming, machining, 
welding, brazing, casting, coating. 
Equipped for prototype, limited or 
mass production, Extensive labora- 
tories. Complete quality control. 
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INFORMATION 


| 
For more information regarding | 
Solar Gas Turbines | 

or any Solar product | 

or service listed above, write | 
Solar Aircraft Company | 
Department B-49 | 

San Diego 12, California | 
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Atomic Weapon Wind 
Tunnel Nearly Ready 


Che aerodynamics of atomic weapon 
will be studied in a new wind tunnc 
now nearing completion at Sandia 
Corp., research and development con 
tractor for the Atomic Energy Comm 
sion on ordnance. 

The tunnel will be a 12-in., inte: 
mittent blowdown type with transoni 
and supersonic capability. Design con 
forms to standard practice, with the 
exception of a wide-angle diffuser (for 
the supersonic throat nozzle section 
that uses a choke plate designed bi 
Sandia engineers for smoothing the ai 
flow 

Force and pressure distribution tests 
can be made, and the tunnel can bi 
used for dynamic stability and flutter 
studies. Special manometry and high 
speed electronic recorders will collect 
the test data 

Air source is a two-stage intercooled 
compressor. Main air supply, a 3,000 
cu.-ft. tank, is charged at 300 psi. by 
the compressors. A single charge takes 
about one hour, is blown down in 20 
sec. 


PRODUCTION BRIEFING 








> Leach Corp., Los Angeles, has been 
awarded an initial $300,000 contract by 
Boeing Airplane Co. for precision elec 
trical ground power support equipment 
to be used in the accelerated B-52 pro 
duction program. Delivery of equip 
ment was scheduled to start Aug. 1 


> Cook Research Laboratories, Division 
of Cook Electric Co., Chicago, has 
opened new shop facilities for designing 
and fabricating special parachutes 


> Frohman Manufacturing Co., Inc., 
Miami, has purchased the ‘Turbine 
Products Division of Detroit Broach 
Co. The division makes jet motor and 
spline shafts, tie rods and bolts. Facility 
is located at Boca Raton, Fa. 


P Beech Aircraft Corp. has opened a 
new engineering facility at Boulder 
Colo. First contracts include two classi 
fied projects. Assignments may bc 
given by any of Beech’s aircraft activi 
ties. 


> General Electric Co. is building a 
multi-million apparatus service shop in 
North Bergen, N. J., to house shop 
facilities now located in the Greater 
New York City area. New shop will be 
completed next April. 


> Thieblot Aircraft Co., Inc., has 
broken ground at Martinsburg Munici- 
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Through the altitude barrier 
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This new Scott regulator weighs 
only 2.14 pounds. It is easily 
mounted with 4 Dzus Fasteners in 


é 





standard panel space. 


Lighter components for lighter aircraft 


Military pilots are protected against the dangers of cabin pressure 
loss in Strategic Air Command B-52 Bombers equipped with the 
new MB-1 Oxygen Regulator. Automatic, fool-proof operation at 
deadly altitudes insures a completed mission. This amazing new 
regulator is a recent achievement of Scott-Firewel developed in 
conjunction with the Air Force Aero Medical Laboratory. It is 
designed to meet the requirements of the Air Force Partial Pressure 
Suit but may also be used with the Standard A-13A Oxygen Mask. 


Write today for complete information. 





VALVES 
AIRCRAFT PORTABLE AIRLINE | HYDRAULICS 
TAIL WHEELS OXYGEN UNITS CONTROL WHEELS 














SCOTT AVIATION CORP. 


8303 ERIE STREET, LANCASTER, N.Y 


YGEN WEST 57th STREET NEW YORK 





In testing, 
In development, 
In performance... 


Engineering counts 
AT CANADAIR 


Canadair has a new Engineering Test and Development 
laboratory ... this addition to Canadair’s resources 

opens the door to the broader, more intricate phases of 
development work which tomorrow’s engineering demands. 


Canadair engineers have never hesitated to 

break new ground in their constant search for scientific 
advancement and are presently engaged in solving 

the complex problems associated with the development 
of guided missiles and long-range anti-submarine 


aircraft for the RCAF. 


Typical of its engineering performance record is Canadair’s 
F86 program which has involved the production 

of six different versions of this aircraft without interruption 
to scheduled delivery. Yes, engineering counts 

at Canadair... another reason why people who know say, 

he “you can count on Canadair.” 
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CANADAIR 


— AIRCRAFT MANUFACTURERS — 


es LIMITED, MONTREAL, CANADA 





A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y. — Washington, D.C, 


CASS-17UST 








pal Airport, W. Va., for a new 64,- 


000-sq.-ft. plant to house aircraft modi- | * a 
fication, assembly, machining, shect 
metal work and other fabrication in - = e . 


addition to administration and engi 
neering. Facility is expected to be 
completed early next year. 


e co 
>» New addresses: H. E. B. Machine 2 
Tools, Inc., has moved its executive : | 
and sales offices from New York City to | 
larger quarters at 708 Clare St., Lan 
sing, Mich. . . . Synthane Corp., Oaks 
Pa., maker of laminated thermosetting 
plastics, has moved its Rochester, N. Y., 


sales ofice to 137 W. Commercial St 
East Rochester, N. Y. 


> Timken Roller Bearing Co., Canton 
Ohio, has earmarked $850,000 for fur 
ther expansion of its Bucyrus plant, 


bringing total expenditures to build 

up facilities to more than $10 million 

Entire program is expected to be com 

pleted by the end of next vear. 

> Harrisburg Steel Corp. and Precision 

Castings Co. have opie With th a HYDRAUL & PNEUMATIC 
new acquisition, Harrisburg’s opera ACTUATOR ASSEMBLIES 
tions will cover 31 plants and_ sales FUEL CONTROL AND 


volume is expected to double to about METERING ASSEMBLIES 


$60 million 





> Extruded deck cooling panels which 
circulate sea water to dissipate heat 
from exhaust blasts of carrier-based jet 
planes are produced at the Halethorp 
extrusion plant of Kaiser Aluminum 
& Chemical Corp., Oakland 12, Calif 


> Production testing problem wa 
solved for Sundstrand Machine ‘loo! 
Co.'s Aviation Div., Rockford, Il., by 
usc of specially designed R500 hy 


draulic hose made of fluorocarbon-tvp¢ 
resin instead of conventional rubber FUEL NOZZLES FOR JET ENGINE BLADES 


materials. Latter failed under equip JET ENGINES 
ment test conditions which circulate 

hydraulic fluids at 250-350 F. Corro 

sion-resistant R500 is manufactured by 

Resistoflex Corp., 39 Plansoen St 

Belleville, N. J. 





> Panellit, Inc., Skokie, Ill., has formed 

a new Instrument Services Division, to 

handle consulting and installation in 

the instrumentation and automation 

fields. 

MISCELLANEOUS AIRCRAFT AND 

COMMERCIAL PRECISION PARTS JET COMPRESSOR ROTORS 


> Sales and service branch office of 
Cleveland Pneumatic Tool Company 
has been established at 3000 Hemp 
stead ‘Turnpike, Levittown, N. Y., 
under the direction of T. J. Baker 


Ex-Cell-O's facilities include laboratory control of materials, design and 
process engineering, machining of all materials, complete quality control 
to meet the most rigid specifications, and delivery to meet customers” 


> New York Air Brake Co. has ap requirements. 
pointed Aviation Electric Ltd., Mont 


For information or a quotation, write or phone the Precision Products 


real and Standard Aero Engine Ltd., aha 
Winnipeg, Canadian representatives | Division of Ex-Cell-O. 


for Stratopower aircraft hydraulic 


pumps manufactured by the company’s | < 
Watertown Division. | >¢ CELL-O CORPORATION + DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AWC 
SUSHINGS @ DRILLJIG BUSHINGS @ AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 





HERE’S HOW 
YOU CAN TELL 


© 


what's CLOSED 


what's WORKING 


what's STANDING BY 


( 
2 § 
what's NORMAL 


hat’s ABNORMAL 


THE KEYSTONE 3-POSITION INDI- 
CATOR at present is being used on 
aircraft to report more than 60 oper- 
ating situations. Simple, easy to read, 
hermetically sealed, reliable, it will 
report any variable that can actuate 
a switch mechanism. 


Conforms to spec. MIL-I-6839, 
Landing Gear Position Indicator. 
Send coupon for complete infor- 
mation. 


KEYSTONE WATCH CASE HKE 


& INSTRUMENT DIV. «roan cour nc 


THE RIVERSIDE METAL COMPANY 
RIVERSIDE, N. J. 
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Keystone WATCH CASE & INSTRUMENT Div. 


Riverside, N. J. Dept. AW7 


Please send info. and specifications on 3-| 


position indicator. Application I have in mind 


is 
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More on Lights 


\s a practising airline pilot who has 
given a lot of time during the last five years 
to studying problems associated with bad 
visibility landings, I have followed the recent 
letters in your magazine, dealing with the 
““Slopeline versus Centreline and Bar” con 
troversy, with great interest 

However, the letter written by Mr. Cory 
Pearson, under the heading “Pro Slopeline 
Lights,” published in your issue of June 
13th, appears to me to contain so many 
misconceptions—and not a few innuendoes 
directed against professional airline pilots 
that, in the interests of truth and justice, | 
feel compelled to enter the lists 

I, too, must plead guilty to “an evident 
and marked toward the centreline 
and bar pattern, as this pattern, now in 
stalled at a large number of major civil air 
ports in Europe, is the only one on which | 
liave had satisfactory operational results in 
what airline pilots consider to be low visibil 
ities. I have had no operational experience 
in bad weather of the slopeline installation 

I have however, sat on several committees 
of airline pilots of international 
when we have attempted to lay down opera 
tional criteria as to what the pilot wants 
from an approach light system. The deci 
sions reached have always been overwhelm 
ingly in favour of the centreline and bar 

It would that Mr. Pearson is wil 
fully misunderstanding Mr. Calvert when, 
in the second paragraph of his letter, he 
deals with accidents occurring during ap 
proaches made on centreline and bar sys 
tems. To dot every i and cross every t, Mr 
Calvert should perhaps have said: “There 
have been no accidents resulting from MIS 
INTERPRETATION OF GUIDANCI 
GIVEN TO THE PILOT BY THE AP. 
PROACH LIGHT SYSTEM, during any 
approaches made on the centreline and bar 
svstem.”” If an aircraft during the 
approach due to engine or structural failure, 
it seems a little unfair to blame this on the 
approach light system. Whilst unable to 
comment on the accident referred to at 
Newark on Oct. 16, 1951, I believe the 
accident-free record of centreline and bar 
installations in Europe is still valid 

In the paragraphs under the sub-heading 
“Pilot Skills,” Mr. Pearson, (who I believe 
is not a practising airline pilot), makes some 
very dangerous assumptions, with which, | 
submit, few profession 
would agree 

\ pilot certainly has to be trained (and a 
very lengthy and expensive process it is), 
and he has to be kept in training—not only 
by the everyday use of his skill and know] 
edge but also by special bi-annual “refresher 
flying’ and Instrument Rating Renewal 
Checks. This also is a most expensive busi 
ness for the airline. Airline pilots favour 
the centreline and bar system because no 
previous traming nor constant and expen 
sive) training is needed to interpret its indi 
cations. This is because the system is built 
up from the “skeleton” of the same visual 
clues which are used during normal ap 
proaches in good visibility. In essence, so 
long as a pilot can a right angle 


bias’ 


bodies, 


secm 


crashes 


members of the 


recognise 


are both 


which is something all 
of us—not only pilots—are trained to do 
from earliest infancy, when we first learn to 
walk), he cannot go wrong on this system 
The aca indications provided to the pilot 
simple and unambiguous, and 
therefore SAFE. Can Mr. Pearson seriously 
suggest that we should throw away these 
advantages and obtain expensive 
training on an “unnatural system” and then 
somehow also obtain the constant practi 

needed to keep up the standard? 
pointer needles of the ILS gives an exampl 
of “unnatural” indications, on which the 
pilot not only considerable initial 
training but also to main 
tain his skill.) 

“Effect of Cut-off In his paragraphs 
under this sub-heading, I confess I am un 
ible to follow Mir. Pearson’s reasoning. | 
im not sure that he is not mixing up what 
pilots call slant visual range with what tl 
ill “minimum visual segment The firs 
I think, is called by Mr. Pearson just “‘vi 
ibility”; but to pilots it is the line of sight 
from the cockpit to the furthest approach 
light visible. The second, I think, is referred 
to by Mr. Pearson as “500 feet of bars 
visible” and gment of th« 
approach light system the pilot 
as he descends the glidepath. The length 
of this segment is defined at its forward 
limit by the slant visual range and at its aft 
limit by the angle of the cockpit cut-off 

Slant visual ranges are extremely hard to 
measure under operational conditions (espx 
cially under those of shallow radiation fog 
and because of this a lot of misconceptions 
both as to the magnitude of the 
effect ot 
presently 


when he sees one 


somehow 
I] ne Cross 


needs 
constant practice 


+ 


refers to the se 
“carried” by 


have arisen, 
slant visual range and as to the 
cockpit cut-off Landing minima 
in use in I urope at many airports are stated 
in terms of Runway Visual Range (not to 
be confused with Meteorological Visibility 
and for many operators are of the order of 
500 vards. Landing in a fog of this deysity 
over modern approach light systems of the 
centreline and bar type, the pilot has a slant 
visual range when over the lights of some 
3,000 to 4,000 feet. Under these 
with a cockpit cut-off of some 12 degrees, (a 
figure attained by almost every 
airliner today when in the approach con 
figuration), the pilot will carry a_ visual 
segment of from 500 to 1,000 feet of ap 
proach lights once he ference 
Increasing the cockpit-cut-off t 
than 12 degrees has remarkably little effect 
on length of the visual segment carried, as 
will be apparent to students of 
Garden-Party Approaches.” In his final 
paragraphs, I feel that Mr. Pearson is being 
unfair to my American | 
Surely he is aware that U. S. legis 
tving together critica 


conditions 


commercial 


gets visual 


») mor 


geometry 


rather pilot co 


leagues 


lation still insists on 


dviation Week welcomes the opin- 
ion of its readers on the issues 
raised in the magazine’s editorial col- 
umns. Address letters to the Editor. 
Aviation Week, 330 W. 42 St., New 
York 36, N. Y. Try to keep letters 
under 500 words and give a genuine 
identification. We will not print 
anonymous letters, but names of 
writers will be withheld on request. 
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new Boeing jet tanker 


to stretch America’s Air Arm 
with mid-air refueling 


Almost daily, continuous flights halfway around the 
World are being made because huge KC-97 tankers meet 
bombers for refueling in mid-air. Tankers like the Boeing 
KC-135 will bring “‘targets’”’ on faraway Continents 
within striking distance. The new Boeing KC-135 will 
haul extra large cargoes because added strength with 
less weight is possible with metal honeycomb 
construction. Kawneer is helping build more planes 
like the KC-135 faster because of excellent metal 
bonding facilities to produce any kind of honeycomb 
assembly. Our experience in metal bonding honeycomb 
will be helpful to you in designing new applications of 
this material. This is another example of how 

you can benefit by Kawneer’s integrated 
engineering and manufacturing service. 


Kawneer will produce the ailerons for the KC-135 
utilizing honeycomb sandwich construction 


ittustrated here is 
the Boeing 707 Tanker-Transoort 
prototype of the new KC-135. 








Learn more about 
Kawneer'’s Slogan— 
“Quality products— 
Economically produced< 


Delivered on time” 


l: i Write for this book 
Gentiemen: 
Please send us.... copies of your new des- 
criptive book to distribute to our key men. 
By 


Kawneer company 


Street 





General Offices 
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@ LETTERS 

heights (or cloud-base) and meteorological 
visibility in fixed increments: 400 and one, 
300 and 3, 200 and 4, etc. And as most 
passenger operations are still tied to 300 
and 3, this effectively prevents most airline 
pilots from even attempting approaches in 
the lower visibility brackets? 

In Europe, both operators and legislators 
have recognised that critical height is mainly 
dependent on the overshoot characteristics 
of the aircraft coupled with the errors in 
the pressure altimeter, whilst the visibility 
criterion is mostly dependent on what the 
pilot can ACTUALLY SEE. For this rea 
son, it is now quoted in terms of runway 
visual range and NOT meteorological vis 
ibility and varies according to the approach 
and runway lighting system in us¢ 

I do not think that many airline pilots 
who have successfully completed landings 
in Runway Visual Ranges as low as 50 
vards, would agree with Mr. Pearson's def 
nition of this as a “‘Garden-Party approach 
To make such a landing in a modern heavy 
transport aircraft, with a wing-loading of 
upwards of 50 Ibs/sq. foot and an approach 
speed of the order of 140 m.p.h., demand 
a high degree of concentration 

lo make such a landing, often when tired 
at the end of a long dav, demands, in th 
writer's opinion, an approach light system 
which the pilot knows is safe and unam 
biguous to use 

Finally, Mr. Pearson is quite wrong in 
imagining that ANY approach light svstem 
1s the answer to “All-Weather Operation 
In the centreline and bar svstem we alread 
have APPROACH lights, with which it i 
possible to make approaches off which on 
cannot land, as the visual indications from 
the RUNWAY lights break down. Even if 
this problem is solved, the pilot must still 
be able to see enough to taxi off the runway 
to the ramp And at most airports, the 
coach drivers still have to be able to se« 
cnough to drive their coaches to and from 
the airport 

Perer F.. Bressey 
31 Blakesley Avenue 
Ealing. London. W.5 


Capt. Peter Bressev, veteran British Euro 
pean Airways pilot, is known both in the 
U.S. and Britain for his aviation safety work 
within the British Air Line Pilots Assn.—Ep 


. 
Vertical Gyro 

In your July 18, 1955, publication of th« 
article Cockpit Viewpoint by Capt. R. C 
Robson, the following appeared 

“Today's artificial horizon is almost as 
bad. Some airlines use instruments which 
are not even designed to show level flight 
after a bank in much less than 20 minutes 
I'ry that one at 200 and 4!” 

It is obvious that you are not aware of the 
meteroic design of the Lear, Inc., at Grand 
Rapids, Mich., vertical gyro indicator used 
by the USAF and U. S. Navy in their new 
jet aircraft. Here is design men can fly bi 
Through the application of a unique electro 
mechanical erection system Lear vertical 
gyro is free of errors in a bank. This 
errorless attitude to be desired and sought 
by the airlines 

THomas Warp 
90 Carter Street 
Newburgh, New York 
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SEAMLESS METAL BELLOWS © 
AS SMALL AS 4 DIAMETER 


For miniaturization, Bridgeport bellows in 4” and 5/16” 
diameter sizes offer many new opportunities to design 
engineers. These tiny, seamless metal bellows are hy- 
draulically formed of brass, phosphor bronze, beryllium 
copper, monel and other metals. A wide range of reactions 
and characteristics is available. 


BELLOWS ASSEMBLIES 


Bridgeport specializes exclusively 
in metal bellows of all types and 
sizes, and complete bellows as- 
semblies. Savings in time, trouble 
and money can be made by buy- 
ing complete bellows assemblies 
- +. let Bridgeport show you how. 


CONTROLS COMPANY 


Send me the Bridgeport bellows data checked below: Dept. P.A.-1400 


— 


Full details on new, small-diameter bellows 


= 


Bellows Engineering Bulletin #125 (28 pages) 


NAME 





COMPANY 





ADDRESS 

















Two New Masters of 


—Both Powered by Allison's 10,000-Lb.-Thrust 





VISIT GENERAL MOTORS POWERAMA 
World's Fair Celebration of 100 Million GM Diesel Horsepower 

Lake Shore— South, Chicago + August 31st through September 25th { 

—TEETTELILIL TL 
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$75,000,000 Expansion of Allison Research and Test Facilities 








To provide development facilities 
necessary for leadership in the air- 
craft engine field, General Motors 
now has under way a $75,000,000 
expansion in its long-range engi- 
neering program, which will give 
Allison the most modern gas- 
turbine aircraft engine development 
center in the world. 

This program will nearly double 


the 500,000-square-foot area now 
devoted to engine research, and 
require approximately a 40% in- 
crease in engineering and technical 
personnel. It has as its long-range 
purpose the development of gas- 
turbine aircraft engines that will 
far exceed today’s high standards 
of performance in military planes. 


Unusual opportunities for Engineers and Technicians. 
Write: Technical Employment Section 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 





ei eee naa 


McDonnell F3H Fighter 


Latest version of the Navy’s swept-wing McDonnell 
F3H Demon is powered by an Allison J71 Turbo-Jet 
engine with high-altitude afterburner. This all- 
weather carrier-based fighter combines interceptor 
speed and fighter maneuverability with the military 
load of an attack bomber. 





the Blue 


J71 Turbo-Jet Engine 








ty its wings in the Navy is the Allison J71 
Turbo-Jet engine which powers these two great new 
additions to our nation’s air fleet. 


The J71 has been accumulating test hours for several 
years, and now can be identified as an engine in the 10,000- 
pound-thrust class, following successful completion of the 
most exacting test schedule ever required of an aircraft 
engine. 


A single compressor engine of simple design and construc- 
tion, the J71 incorporates the same qualities of ruggedness 
and dependability demonstrated in Allison Turbo-Jet 
engines which have flown more than six million hours. 
One of its outstanding features is ease of maintenance and 
repair—the same characteristics which mark its predeces- 
sors, the J33 and J35. 


The ability to design and build gas-turbine aircraft engines 
in volume, at economical cost, explains why Allison Turbo- 
Jets and Turbo-Props today power more different types of 
U. S. military planes, missiles and helicopters than gas- 
turbine engines of any other make. 





Martin XP6GM SeaMaster 
World's first multi-jet attack seaplane, the Navy’s 
Martin XP6M SeaMaster, is powered by four Allison 
J71's with afterburners. It is in the over 600 MPH 
lass and is designed to cruise normally at 40,000 feet. | \IRCRAPFT 
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ISON rorso-ser 


AND TURBO-PROP ENGINES 


... More than six million hours of flight time — experience where it counts most —/n the air! 
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oe 
Si. not only thinks—she 

—— even dreams!” These are the 
words which express the full 
implication of NIKE, the new 
guided missile that has a 
vital part in defense planning. 
NIKE seeks, locates, and destroys 
an airplane...another missile... 
anything that flies. The deadly 
reliability of her guidance system 
depends in part on SY N¢ HROS 
which translate electrical 
impulses into positioning data. 
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Based on their experience, research 
facilities, and performance in 
volume production, the Precision 
Components Division of 
Norden-Ketay was chosen by 
Western Electric Company, 

prime contractor, to develop 

and produce special SY NCHROS 
for NIKE. Norden-Ketay also 
serves most of the other 


leaders in automatic control. 


Look to Norden-Ketay for 
SYNCHROS * SERVO MOTORS + 
DIGITAL CONVERTERS * RATE 
GENERATORS *¢ RESOLVERS »« 
MAGNETIC AMPLIFIERS * GEAR 
TRAINS * POTENTIOMETERS * 
NAVIGATIONAL SYSTEMS * 

FIRE CONTROL SYSTEMS * SERVO 
MECHANISMS « AIRBORNI 
INSTRUMENTS * BOMB DIRECTOR 
SYSTEMS * AIR DATA INSTRUMENTS « 
COMMUNICATION EQUIPMENT * 
COMPUTERS * PRESSURE GAUGES + 


NorDEN-KETAY (CORPORATION 


“Winged. Victory” is the familiar name of this 
Greek statue of NIKE, goddess of victory, found 99 Park Avenue, New York 16, N. Y- 
at Samothrace, (circa 300 B.C.). Her name (pro- 
nounced “Ny-Key’) was selected by Army Ord- 


most app i ground- i RESEARCH & DEVELOPMENT LABORATORY: 
par wie fg Er thes by Bal Taio The Norden Laboratories, White Plains, N. Y. 

i e i MANUFACTURING DIVISIONS: 
Laboratories. Norden a - aps Poe have Precision Components Division, New York, N. Y. 
been chosen as an integral part o e team Commack, Long Island, N. Y., Hawthorne, California 
which produced NIKE. Instrument and Systems Division, Milford, Connecticut 


SUBSIDIARIES: Nuclear Science and Engineering 
Corporation, Pittsburgh, Pa. 
Vari-obm Corg., Amityville, Long Island, N. Y. 








AVIONICS 





NEW MECHANIZED COMPONENT PLACEMENT machine. 


manually operated but eventually will operate from punched-tape instructions. Operator moves handle (1) to position stylus (2) relative 


to master template (3) which positions printed circuit board 


especially designed by General Electric for small production runs, can be 
| | 


4 


so placement head can install component extracted from magazine (5). 





COMPONENTS ARE MASS-LOADED into 


zines are then manually loaded into one of 


magazines by preparation machine (left 
40 stations located around the periphery of the component placement machine (right). 


that simultaneously trims and forms their leads. Maga- 


GE Meets Competition with Automation 


By Philip J. Klass 


Utica, N. Y.—General Electric has 
taken the wraps off new mechanized 
assembly machines that will make its 
recently formed Light Military Elec 


tronics Equipment Division here one 

of the most completely ‘‘automated’ 
vionics producers in the country 
‘The 


specifically 


new machines are designed 


for small production runs 
of the indus 


so characteristic IVIONICS 


trv. LMEED specializes in airborn 
radar, navigation, communication and 
data transmission systems. 

LMEED’s new component _place- 
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tronics industry 

The new $15-million, 440,000-sq.-ft 
LMEED facilits 


ind its mechanization 
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SIMILAR WORK MOTION USED in the conventional Weidemann punch press (left), which also employs pantograph-stylus-template 
irrangement, will enable General Electric to use the same punched-tape servo control system to automate both the component placement 
machine and punch press. Early model of an automated Weidemann press, operating from punched cards, is shown in the right-hand photo. 


program, are the company’s answer to 
the increased competition for military 
production contracts which GE and 
other old-line firms are encountering 
in the present buyers’ market. With 
large development engincering staffs 
and facilities, firms like GE sometimes 
have trouble competing with the low- 
overhead, “‘loft-type” operators with 
small engineering staffs and minimum 
investment in facilities. 

By going to mechanization, LMEED 
expects to cut manufacturing costs 
considerably and simultaneously to offer 
the military an improved quality prod- 
uct, an important byproduct of mech 
anization and automation. 


Automation By Evolution 


LMEED’s program is a step-by-step 
evolutionary project rather than a 
revolutionary one aimed at over-night 
transition to an automatic factory, H. F. 
Konig, general manager, told Av1ATION 
Weex. Automatic inspection of as- 
sembled printed-wire boards and func- 
tional testing of completed equipments 
have been in use for many months. 

Prior to launching its mechanized 
assembly program, LMEED made an 
economic analvsis of several different 
approaches to the problem as it was 
related to its own avionic and military 
electronic production needs. LMEED’s 
survey indicated that: 

e Batch size of printed board sub-as- 
semblies produced at Utica averaged 25 
to 40 units per run. 

e Number of components per board 
averaged around 45. 

e Nearly 80° of the components had 
axial leads making them readily adapt- 
able to mechanized assembly, 1.e., car- 
bon resistors, tubular and mica capac- 
itors. Of the remaining 20%, half 
were vacuum tubes. 
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As a result of this study, LMEED re 
jected the “in-line” type of mechan 
ized assembly system, typified by Gen- 
eral Mills Autofab and United Shoe 
Machinery systems. (AW March 21, p. 
60; May 2, p. 44). These employ a bat- 
tery of machines, each of which installs 
a single component in a printed board. 
LMEED’s studies indicated that be- 
cause of change-over time, the “‘in-line”’ 
system was better suited to high pro- 
duction items where lot sizes exceeded 
100 units. 

lhe GE-developed ACAS is designed 
for small production runs. However, 
LMEED engineers, on the basis of 
experience gained in the ACAS pro- 
gram, and by adopting a system of 
modular dimensions for component lo- 
cations, believed they could design a 
less costly machine for LMEED’s own 
immediate needs. 


“Unitized’’ Auto-Assembly 


GE’s new “unitized” mechanized as- 
sembly line is a sort of hybrid the “in 
line” and ACAS approaches. The sys- 
tem consists of: 

e Component preparation machine, 
which bends component leads, trims 
them to desired length, and loads them 
into magazines in one operation (see 
photo, p. 61). Each magazine holds 
28 to 68 identical components, de 
pending upon component size. Com 
ponents are manually loaded into a 
fixture which is fed manually to the 
preparation machine. 

e Component placement machine, con- 
sisting of a large horizontal drum with 
40 component magazine loading sta- 
tions located around its periphery (sec 
photo, above, left), Each station is 
loaded manually with one to three maga 
zines filled with components, as shown 
on p. 61. 


\ printed-circuit board is inserted 
in the machine in a pantograph a1 
rangement which can be positioned in 
m “X” and “Y” direction (like a 
Weidemann press) by manually posi 
hioning a master template relative to a 
stvlus (see photo, p. 61) When the 
operator indexes the stylus to the first 
hole in the master template, the board 
is positioned under the placement head 
to receive its first component 

When the operator pushes a button 
on the handle which positions the 
stvlus, the placement head extracts a 
component from the magazine in the 
first station, thrusts its leads into ap- 
propriate holes in the board and 
clinches the leads. 

The operator repositions the stylus 
to the next hole in the _ templat 
(moving the printed board to a new 
position), and simultaneously actuates 
a foot treadle which causes the hori- 
zontal drum to index around once sta 
tion. The complete cycle is then r 
peated. With the present 40-station 
drum, up to 40 different components 
can be installed on one board. Printed 
boards are manually inserted in the 
machine, but this step eventually may 
be mechanized 

Similarity of ‘“‘work motions’ be 
tween the component placement ma 
chine and the punch press was planned 
that way. This enables GE to employ 
the same basic punched-tape servo sys 
tem to fully automate the pantograph 
movement in both the component 
placement machine and the punch 
presses used to poke the required holes 
in the printed boards. The punched 
tape control system, currently under 
development, is expected to be far 
speedier than the earlier one developed 
for experimental application to a 
Weidemann press (photo above, right) 
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Meet Robert Ashe, 
John Lawton and H. L. Newby 


Westinghouse AGT supervising field service 
engineers. Ashe has the Eastern area out of 
Norfolk, Lawton the Central area out of St. 


Louis and Newby the Western area out of 


Los Angeles. These men and the field service 
engineers working with them are important 
reasons why: 





Field service engineering... 
boosts jet engine life and reliability 





Shown here is a service school conducted at the 
Westinghouse Aviation Gas Turbine Plant in Kansas 
City. Its purpose is to train military personnel in the 
servicing of Westinghouse engines. This activity is 


typical of Westinghouse service engineering. j.91034-a 


For more information on how field 
service engineering contributes to 
aircraft performance ...turn the page 










TOMORROW'S AIRCRAFT: One Atop closer, 


Field service engineering 
..- boosts jet engine life 
and reliability 

















Engineering follow-through is a specialized part of Westinghouse 
service designed to help you get the best possible performance out 
of jet engines. J34 engines have had the allowable time between 
overhauls increased to 1080 hours and some engines have actually 
in 1000 hours. Further, these engines have been certified by the 


CAA for commercial operation 


At the core of Westinghouse engineering follow-through are the 
field service engineers. These men are in constant contact with engine 
isers everywhere and feed back data concerning the product to 
design engineers. They concern themselves, for example, with such 
problems as engine icing. They consult with pilots and tell them how 
o get the most out of an engine. Operating personnel benefit from 


consulting with these men regarding practical engine analysis to 


mprove engine periormance 


This new concept of field service engineering Is an extra 


service from Westinghouse that is designed to get the most out of 


Westinghouse engines and to help you bring tomorrow’s aircraft... 
One Step Closer. J-91034-B 


Westinghouse field service engineers help operating personnel conduct 
engine check-out prior to initial flight of Lockheed’s P2V-7 Neptune. 


Podded auxiliary turbojets permit increased speeds and heavier loads. 


THE WESTINGHOUSE AVIATION FAMILY 


Jet Propulsion * Airborne Systems Components * Airborne Electronics 
Wind Tunnels «+ Airport Lighting * Ground Electronics 


Aircraft Electrical Systems and Motors 


you can BE SURE...1¢ i7s 


Westinghouse 
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ANTI-AIRCRAFT “NIKE” 


UTILIZES LOUD 











#000 DEGREE HOT BLAST OF FURIOUS SOUND...AND A ROCKET 


TAUNCHED. But before this awesome spectacle occurs, many 
lucts must play a dependable role. One of these products is the 
gud hydraulic power unit which furnishes power to raise the 

C ef to firing position from loading position. 


ae 





a 








he ‘Loud hydraulic power unit uses 208 volts, 400 cycle, three 
Be power to operate 3,000 psi hydraulic system. The operating 
ols work from 24 volt DC power. 







fad has now produced these hydraulic power units in impressive 
Rtities for the “Nike” program, to exacting military standards. 









¥. LOUD MACHINE WORKS, INC. 
- SECOND STREET, DEPT. 10, POMONA, CALIFORNIA 














as part of GE’s ACAS program (AW 
Sept. 8, 1954, p. 42). 


Output Rates 


Present indications are that the 
human-operator (semi-automatic) ver 
sion of the component placement ma 
chine will be able to install 30 compo 
nents per minute, a rate which LMEED 
engineers hope to double when _ the 
punched-tape control is added. This 
compares with a manual component 
placement rate of: 

e 4 per minute achieved in typical pre 
vious LMEED production. 

¢ 10-12 per minute achieved in th 
radio-I'V industry. 

e 16 per minute, normally considered 
the maximum possible human place 
ment rate. 

LMEED'S “unitized” machine can 
not match the output of an “in-line’ 
system like Autofab, with perhaps 35 
placement heads. However, change 
over time for the GE machine is ex 
pected to run only one-third that for 
Autofab, Statt, manager of manufactur 
ing engineering at Utica, told Aviarion 
WEEK. 

For this reason, Statt figures that the 
GE system can turn out a greater num 
ber of printed boards than an “‘in-line”’ 
system where average lot size is around 
40 or less, as it is at LMEED. Where 
lot size exceeds 100 units per run, the 
“in-line” system has a decided edge, as 
shown in the chart, below. In terms of 
initial investment, Statt believes that 
GE can build three of its own compo 
nent placement machines for the pric« 
of one 35-head in-line system. (The 
GE machine development has _ been 
financed entirely with company funds 
GE’s machine imposes additional de 
sign disciplines on LMEED engineers 
by requiring that sub-assemblies be laid 


LOT SIZE AND ANNUAL 
REQUIREMENTS DETERMINE 
WHICH dead 2 peated 


YEARLY 
PRODUCTION CAPABILITY 


INLINE UNITIZED ACAS 
78,600 
80.000 
8/600 
co 2400000 90000 3230 


THREE DIFFERENT TYPES of mechanized 


assembly systems are compared. Production 














LOT 
SIZE 








45 = =24.000 + 5.000 
25 41,000 


00 =: 156.000 


57,000 
76,000 


capabilities reflect differences in set-up and 
change-over times. 
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FOR MECHANIZED COMPONENT place 
ment machine, leads must be located in 
standardized grid increments (right), in con 
trast with random locations possible with 


conventional manual placement (left). 


ut so that component leads are lo 


cated to standardized dimensions, ac 
ording to M. R. Johnson, manager of 
LMEED uses a standard 
increment of 0.1 inch for its component 
location grid system, with increments 
of 0.8 and ] 


ymponent leads 


cngimecring 


in. for spac ing between 
\ comparison of two 
identical 
one using the new 


functionalh ub-assembhies 
incremental grid 


lavout, are shown in photo abov 
Automatic Test Cuts Costs 


LMEED already has started to reap 
significant benefits, including major cost 
reduction, from its automat inspection 
testing 
testing an equipment by previously used 


ind functional Expense of 


manual means often exceeded its 
inal fabrication cost, Statt says 


General-purpos« 1utomatic tester 
lso largely eliminate the previous r 
quirement for building special testers 
tor cach new equipment. Such devices 

metimes cost more than all other 
manufacturing tooling required, ind 


one LMEED job they totaled $60 


\bout a vear ago, LMEED put into 
¢c a new automatic tester, called 
Supertester, developed by Color Tele 


ion, Inc. (AW Feb. 1, 1954, p. 50 
for inspection-testing of the more than 
100 different types of printed-board 
ssemblies which LMEED turns out 
Ihe dip-soldered board placed in a 
special fixture which makes electrical 
contact at key points, then the CTI 
tester automatically runs through a 
cquence of tests (sec photo “Nee gy 
checks for con 


these mav_ includ 


tinuity, leakage, voltage, impedance 


sistance, gain, or phase relationship 
When the CTI Supertester hinds a 
fault o7 


mined limits, it automatically prints out 


component outside predeter 

ode number on a strip of paper which 
indicates which 
is faultv, sounds a warning buzzer, and 
then proceeds with testing. The unit 
can perform up to several tests pet 


omponent or circuit 


second, depending upon the type in 
slved. The largest sub-assemblv which 








AERODYNAMICISTS 


% New subsonic and supersonic projects 
are creating an urgent demand for aero 
dynamicists at Northrop Aircraft, Inc., 
America’s first company in the vital devel 
opment, design and production of all 
weather and pilotless aircraft 


% If your training and experience qualify 
you for one of these challenging assign- 
ments, please telephone or wire collect 


Mr. Robert Ehinger 
Manager of Engineering 
Industrial Relations 
Northrop Aircraft, Inc 
Hawthorne, California 


% Expense-free Los Angeles interviews 
will be arranged for qualified applicants 


NORTHROP AIRCRAFT 
INCORPORATED 
HAWTHORNE, CALIFORNIA 








Twist Wire 
3 Times Faster 






ROBINSON 
WIRE TWISTERS 


Split second whirling action 
safety wires 3 engines in time 
required for one by any other 
method. Saves as much as $140 
per engine assembled. 
3-Tools-in-1 . Cutters 
Twisters. Side cutting. 
Permanent bronze bearing. 
Jaws lock on wire, can’t slip off, 


liers . 


Used throughout the world for 
all aircraft assembly and main- 
tenance. 

9” Slendernose, wt. 12 0z. $19.50 
12” Standard, wt. 15 oz. $20.50 
Unconditional Guarantee! 
Write for details. RALPH C, 
ROBINSON CO., Box 494B, 
North Sacramento 15, Calif. 
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FERRIS-WHEEL type of conveyor, with a 
different type component in each tray, 
speeds component placement in boards. 


LMEED turns out requires only 72 
seconds for complete check-out, Statt 


Says. 

Che printed test record instantly pin 
points sources of trouble in rejects, and 
for units which pass, the record is a 
cepted by Government inspectors 

Using a single CTI tester, which 
cost about $13,000 with all accessori« 
required to handle a variety of different 
boards, LMEED is able to inspection 
test all the boards turned out in the 
entire Utica plant. This requires only 
one part-time operator, with no special 
technical skills. The same testing op 
eration previously required five tech 
nically trained operators and 14 non 
technical personnel 

By employing a second shift on the 
CTI tester, Statt figures that a singl 
unit could handle the full output of 
LMEED’s facility, which has a ca 
pacity of $75-100 million per year 

[he CTI tester has proven so reli 
ible, Statt reports, that out of a typical 
batch of 500 boards tested, only a 
couple got by the CTI unit which 
later were rejected in operational tests 
of the overall equipment. These fail 
ures were due to a potentiometer whos« 
wiper made intermittent contact onl) 
at certain points in its travel 


Greater Versatility Coming 


Versatile as the present CTI Super 
tester is, LMEED’s engineers have 
ideas for improving it. At present 
when a different batch of printed cit 
cuit boards is to be tested, it is neces 
sary to plug another “‘program adaptor’ 
head into the CTI tester, as well as 
another fixture for connecting to ke 
points on the new printed boards. Al 
though this change in set-up requires 
only a few seconds, it has the disad 
vantage of requiring a large number of 
different heads and fixtures. LMEED 





engineers expect to come up with a 
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SUNBEAM “FRYPAN”: CASE HISTORY OF AN ADVANCED 
DESIGN MADE PRACTICAL BY DOW CORNING SILICONES 


Ingenious design and resourceful use of ity at operating temperatures in the range 
materials is reflected in the Sunbeam Auto- of 450 F. And the terminal block to which 


matic Frypan, an attractive and original they are connected is a heat resistant sili- 














new household appliance, which combines cone-glass laminate 

> appeal of a built-in source of controlled , 
the ‘ppe il of a built - —— : a Although the Frypan may be almost totally 
heat with the convenience of easy, thorough 


washability. 


immersed in water, the electrical connec- 


tions at the base remain dry and easily 


These ideal features were made practical accessible inside a terminal box sealed with 





through use of Dow Corning silicones. The molded Silastic. Extensive research and 
completely enclosed lead and thermocouple _ testing, including several thousand actual 
wiring, for instance, is insulated with immersions, have proved that this gasket 
Silastic, the Dow Corning silicone rubber. maintains a watertight seal even after pro 
Silicone-glass sleeving is also slipped over longed exposure to temperatures in the 
the wires to assure maximum dependabil- range of 450 | No. 42 


Silicone Fluid Improves: 
Dashpot Timing Device 


The nitrogen impact fis! 





§ ing jar developed 
by Houston Oil Field Materials, Inc., pre- | 
sents a new approach to the problem of 





loosening tools jammed in the depths of 





oil W ells. On impact old sty le jars shake LS eI S 4 == 
and strain derricks and pipe strings The | Silicone products most widely used are indexed 
new Homco unit eliminates wear and tear | >Y type of application, in the 1955 Reference 


, ape Guide to Dow Corning Silicone Products. A brief 
on equipment by concentrating all its 208 | , “ogee 
. but comprehensive 8-page summary is given of 


. . sci +} " attach | ; the . . 
ton kick inside the jar attached to the | the properties and applications. With increasing 


jammed tool. effort devoted to product improvement and cost 
i | reduction, such a reference guide to this remark- 
Another valuable feature of the new Homco | ably stable group of engineering materials be- 
jar is regulated impact time. By means of a | comes increasingly important to design, produc- 
' tion anc nte > >e " 
unique dashpot timing device containing | "°" 97° MaImtenance engineers No. 45 


Dow Corning 200 Fluid, the hammer blow | “What’s a Silicone?” is the title of a 32 page 


can be del hil 


iyed while the jar is moved into | * . 
in semi-technical terms. Indexed and illustrated, 


klet which answers that often asked question 


a new postition. By varying the quantity , : 
F , _jine i ’ | this booklet has earned an international repu- 











a “4 . | and viscosity of the silicone fluid, the im- | tation as the most interesting and informative 
¢ - . ry t time mav h ' 1 fro 4 . . st: . 
pact time may be varied from a few seconds | description of silicones ever published. No. 46 
Silastic Insulates, Protects °*''"<" } 
to half an hour 
. . . . 

Flexible Woven Heater Pad | jou cornine 200 Fluid was selected as the ,aaEL ke EEL 
4 Proof of the effectiveness of Silastic* encap- | dashpot oil after tests proved it to be the 
‘i ae ea a “i cone Reinstall ble oa: | DOW CORNING CORPORATION - Dept. O908A 

sulation is found in the performance of this 10st heat-stable fluid available. Organic _— 

. : : , - , : Midland, Michigan 
115-volt flexible heater woven and insulated | oils thin out rapidly when subjected to well et ‘ pause 
: . a ‘ ‘ 4 a. ease send me 

by the Haddam Manufacturing Co., Had mpe ires and to the heat generated by ‘ 
| dam, Connecticut, for a classified aircraft uccessive impact blows. But Dow Corning | NAME —~~W SSS — 
it use. The combined thermal stability and | 200 Fluid with its relatively flat viscosity TITLE 
} conductivity of Silastic is so great that the | temperature slope, thins only slightly even a BO ye 
heater will operate indefinitely at tempera- | after 10 to 15 hours’ continuous operation COMPANY a 

tures high enough to boil the water in [his change is so slight that it is more than STREET a ————— ae 

which it is totally submerged. No. 43 | compensated for by expansion of the metal on 

“eh ITY —— TA -_ 
o+.00. RES. U.S. PAT. OFF | parts and fittings. No. 44 ONE STATE 
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Versatile 


WESTERN 


When Bell Aircraft Corporation developed 
its new HSL-1 helicopter for Navy anti-sub- 
marine detection and rescue work, it selected 
Western Gear to design and manufacture the 
airborne hoist aboard the unique twin rotor 
aircraft. This Western Gear hoist lifts 800 Ibs. 
at 50’ per minute. The hoist shown in inset 
above, weighing 28 Ibs. and similar in design 
to that selected by Bell, can lift 400 Ibs. at 
100’ per minute, spooling more than 100’ of 
3/16” cable. By modifying the gear train it 
can lift up to 1600 Ibs. at 25’ per minute. A 
level wind assures accurate spooling and the 
motor is equipped with radio noise filter to 
comply with AN specifications. 





Western Gear’s more than 40 years of ex- 
perience supplying important components for 
aircraft of practically every description was a 
major factor in its selection by Bell to design 
and manufacture this vital hoist for airborne 
use. Knowledge obtained since 1888 enables 
Western Gear to provide a speedy, economi- 
cal solution to any problem involving the 
mechanical transmission of motion or torque. 
Why not avail yourself of this experience to 
solve your problem? Western Gear engineers 
will be glad to offer their help and recommen- 
dations from your blueprints or specifications. 
Address General Offices, Western Gear, P.O. 
Box 182, Lynwood, California. 


"The difference is reliability” * Since 1888 


Plants at Lynwood, Pasadena, Belmont, San Francisco (Calif.) 
Seattle and Houston — Representatives in principal cities 


‘WESTERN GEAR ©) 


ENGINEERS AND MANUFACTURERS 
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single program head and fixture which, 
by means of punched tape, will be in 
stantly changeable to accommodate a 
variety of printed board types. 

LMEED carries its automatic test 
philosophy one significant step beyond 
that of testing merely the individual 
sub-assemblies which make up a more 
complex equipment. GE has developed 
a unit which makes operational checks 
on completed equipment automatic 
lv, taking its operating instructions 
from punched tape. 

(he tape sets up various conditions 
of input, output, or load, then measures 
pertinent voltages, currents, etc., and 
prints out its findings. These too are 
iccepted by Government inspectors 
The LMEED operational tester (see 
photo, p. 72) has been in use for 
more than a year, Statt says 

When used on one moderately com 
plex LMEED equipment, the opera 
tional checker runs through 57 con 
tinuity checks, nine network checks 
ind 20 circuit parameter checks in less 
than 15 minutes, including sever 
minutes of time delay required for 
cuit value stabilization The same 
procedure used to take 80 minutes with 
conventional manual techniques. Added 
advantage is that the printed results 
of all test measurements speed troubk 
shooting when a faulty equipment 
cncountcred 


tinal , 
AUTOMATIC TESTER (1) speeds inspection of sub-assemblies (2), shown mounted in test 


fixture (3). Printed record (4) pinpoints faulty circuit or component. 


Prior to making each quantitati Hlowever, LMEED enginecrs are in 
measurement he machine automati tigating techniques which they hope 
llv checks itsel aster stand ill enable them to automatize this 
Is \t present unit « not be iportant phasc yf operational testing 
d ich mvé exam out two vcal wo, in line with 

ist decentralization program 
ompany split up its Electronics 
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American Seating Company produced the first Inertia Locking Shoul 
der Harness Safety Reel, and has been chief supplier to the Armed For- 
ces since 1945. Continuing research and constant improvement have 
kept American Reels in the lead, designed to meet the exact weight, 


THE GREATEST NAME IN coniensintll planes. Our engineers will be pleased to consult with you 


Inertia Reels! 


size, and performance requirements of modern ejection seats, and cap- 
ile or pod applications. These life-saving reels are also available for 


nertia reel problem. Wr o us—no obligation. 


Model 20 
Inertia Reel 


Inertia 
Switch 





cAmevican Seating Company 


GRAND RAPIDS 2, MICHIGAN « WORLD'S LEADER IN PUBLIC SEATING 
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GE-DEVELOPED automatic functional tester (1) makes quantitative measurements of oper- 
ational characteristics of complete pieces of equipment (2), 


Device gets operating instructions from punched tape. 


Division’s activities into two 
groups: 

eLMEED, at Utica, develops and 
makes small equipment, many of them 
for airborne use. 

e HMEED (Heavy Military 


Equipment Division), 
ops and manufactures 


military 


Electronic 
Syracuse, devel 
large ground, 


ship, or mobile equipment, such as ait 
defense radar. 

One object of the split along these 
lines was to divorce the more highly 
competitive small equipments, which 
lend themselves to production-line tech 
niques, from the manufacture of the 


larger equipments, which are most gen 


‘“‘neat-as-a-pin’’ answer 


to BOEING B-47 service problems! 


Standardization on PIP pins throughout the 1000-plus fleet of 
Boeing B-47’s accomplishes quick-change servicing of essential 
landing gear, 


electronic, photographic, 


armament and safety 


equipment on board. Use of PIP double-acting, quick-release, 
positive-locking pins in a wide variety of sizes reduces equipment 


installation and removal time... 
on the ready! 


helps keep our jet fleet always 


ax accept part ix industrial, military and. aircraft designs - 





and positive self-locking safety in a single unit 


nuts, bolts or other separate retaining 
items or assembly tools are needed. 


Supplied in any diameter or length. 


Assemblies requiring disconnecting and rejoining ore 


just right for PIP pins! They provide quick release 


in blind or open applications. No cotter pins, 


“A” DOUBLE-ACTING 


‘= - 


: 210 SOUTH VICTORY BLVD. 
AVIATION DEVELOPMENTS (CANADA) LTD., TORONTO © AVIATION DEVELOPMENTS LTD., LONDON, ENGLAND 


and prints out its findings (3). 





erally manufactured in much smaller 
quantities. 

In some programs, such as 
one for a data link system, the two 
divisions take on the job jointly, with 
LMEED doing the airborne equipment 
and HMEED the ground-based. Some 
times other groups in the Electronics 
Division get into the act, including 
such facilities as the Advance Electron 
ics Lab at Ithaca, N. Y., and the 
Microwave Lab at Palo Alto, Calif. 

LMEED itself employs 250-27 
uate engineers. These are roughly di 
vided equally among four engineering 
sections: radar and countermeasures 
special systems and devices, search radar 
and navigation and 
ing. 

Approximatel; 60% of LMEED’s 
output goes to the USAF, 35 to the 
Navy (BuAer), and the remainder to 
miscellaneous customers. Most of this 
output is destined for aircraft or mis 
siles. 

Cast free from other groups in GE's 
Electronics Division, with thei 
what divergent interests in large land 
based equipment and radio-I'V sets 
LMEED has been given the 
and it shows the willingness, 
ipproaches aimed at enabling a_ large 
firm to compete favorably with small, 
low-overhead rivals 


a current 


new 


5 grad 


advanced engineet! 


yOTTIC 


freedom 
to trv new 











Complete literature available on request. 


MENTS INC. 


BURBANK, CALIFORNIA 
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PIONEERS IN 


PRE-INSULATED DIAMOND GRIP Terminals 
and Connectors for wire sizes #26 to #10. Vinyl or nylon 
insulation. 

AMPLI-BOND Pre-Insulated Terminals and Con- 
nectors for wire sizes #8 to 4/0. 

TERMALUM and COPALUM Terminals and Con 
nectors ... the first reliable solderless termination for 
aluminum conductors . . . for wire sizes #8 to 4/0. 

Shielded Wire connector for simultaneous splicing of 
conductor and shield . . . wire size range #22 to #14. 

CERTI-CRIMP T-HEAD HAND TOOL—smallest 
and lightest . . . incorporates two crimping dies in #22-16 
and #16-14 wire size ranges. 

A-MP AUTOMATIC WIRE TERMINATOR— 
makes thousands of perfect solder-less terminations per 
hour. 


With these, as with all A-MP products, A-MP’s thorough 
engineering results not only in uniformity and preciseness 
of production but ensures greater safety in the use of 
the end product. 


BETTER PRODUCTS 
FOR GREATER SAFETY. 


INC., 






8 


IN THE AIR... ONLY THE BEST IS SAFE ENOUGH... ON oe 
i 


AIRCRAFT-MARINE PRODUCTS, 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 


2100 Paxton Street, 





Send today for your 
copy of A-MP’s Crea- 
tive Approach to Better 
Wiring brochure. 


©A-MP® 


Harrisburg, Pa. 
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you have to hit a target 


"Lo ] 5 Re ot— 7 a ie Gay —) — eee 


Call AC! 


Not many people can build equipment that 
will let you hit an unseen target in flight. 
Asa matter of fact there are very few who are 
experienced in this highly complex field. 
But, AC stands high on the list. 

The U.S. Army’s Skysweeper is radar-directed 
and controlled by an amazing T-38 “‘elec- 
tronic brain” built by AC. It not only 
detects and tracks intruders, it fires at 

them with devastating effect. 

The deadly accuracy of the Skysweeper is 
one more step toward pinpoint fire-control 
methods. . . just one of many steps taken 

by AC. 

If you have a problem in the field of fire 
control, call AC today! 


AC now has several openings for 
qualified engineers in the elec- 


ber ges tronics field. For detailed informa- GENERAL 
ae ° . MOTO! 
4 ProbpucTs tion, write to— MOTORS 


Write for illustrated booklet 
“AC ... Engineering for the Future” 


AC SPARK PLUG DIVISION, GENERAL MOTORS CORPORATION 
FLINT, MICHIGAN © MILWAUKEE, WISCONSIN 











19 rman: peo ssid 


NEW AVIONIC MALLORY: SHARON reports on 
PRODUCTS 


Components & Devices 
@ Sub-miniature relay, measuring onl 


C.656 in. dia. x 14 in. long, and weigh 
ing only | oz., comes in DPDT model 
with contacts rated 5 amp., resists 
load at 28 v. dic. or 115 v. acc. Unit 








which operates over ambient tempera 
ture of —65 to 125C, reportedly meets 
test requirements of MIL-R-6106A, 
ind has minimum life of 100,000 op 
crations at rated load. Electro-Me- 
chanical Specialties, Inc., 6819 Mel- 
rose Ave., Los Angeles 38, Calif. 





@ Sub-miniature motor-gencrator, ‘| ype 
MG-3013, measuring | in. dia. x 2.625 
in. long, and weighing 6.2 oz., puts 
out 1.25 volts/100 rpm. into a 10 
000-ohm load. Speed is continuoush 
variable from 200 to 8,700 rpm., with 
generator output reportedly linear over MST 6Al-4V is primarily o bor and 

forging alloy; also has speciclized 
sheet and plate applications. 





this range. Harmonic distortion is un 
der 5%. Motor is a 115 v., 400 cps., 
2-phase unit. Magnetic detent “stop 
output shaft in any one of four position 


within 5-deg. accuracy. John Oster NEW MST ALLOY 


Manuf. Co., Avionic Div., 1 Main St., 


° ve et iB Hy 
Racine, Wis. stays put” at high temperatures 
@ Low-torque sclector switch with low - ; 
contact resistance is designed for op @ The problem of elevated temperature embrittlement 
cration at temperatures in excess of present with many titanium alloys has been overcome 
350F. Unit with 10 input circuit with this newest development. MST 6A1-4V (6% alumi- 
md one output circuit measures | num, 4% vanadium, balance titanium) can be used at 


temperatures up to 750°F with minimum creep or change 
of properties. It has excellent strength and stability at 
high temperatures, is relatively insensitive to notches, 
and can be hot worked over a wide range. It can be read- 
ily machined, welded, or heat treated. 

Like all Mallory-Sharon alloys, MST 6AI1-4V is vacuum 
double melted, assuring homogeneity and consistent qual- 
ity. Specify it for consistent, predictable, high tempera- 





than 1 in: dia. x 22 in. long. Device can 
/ be used as a chopper up to speed of 
1,500 rpm. Electro Tee Corp., South 






Hackensack, N. J. ture performance. A bulletin listing complete data is yours 
é for the asking. Write Mallory-Sharon Titanium Corpora- 

9 T'ransistor-magnetic amplifier, for 60 tion, Dept. B-8, Niles, Ohio. 

cycle servo system use, is rated at 10 
watts output. Two power transistors 
are gated by a magnetic amplifier, gis 

ing fast response. Unit has a transistor 
pre-amplifier and stabilizing network M hy L L © QQ Y Ss H A R © N 
‘ Amplifier can be operated up to 85C 
weighs under 20 oz., measures 14 in 
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ELECTROWIC 
ENGINEERS: 
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READ WHAT HAPPENED WHEN 
WE PUT OURSELVES IN THE 
"ENVIRONMENTAL TEST CHAMBER’ 


Both the Electronics and the Air Arm Divisions of the West- 
inghouse Electric Corporation are expanding. We need experi- 
enced electronic engineers for advanced design and development 
work . . . sO we put ourselves in the “environmental test 
chamber’’ to see just what we have to offer the people we need. 


We found that we have a professional atmosphere that is 
ideal for the engineer. We offer advanced study at company 
expense and merit promotions that assure a good future 


Our income and benefit advantages scored high on this test, 
too. Finally, there were many “extras,’’ like the Westinghouse 
Patent Award Program, that make investigation of the current 
openings worthwhile for all electronic engineers. 


Openings exist in the fields of — 


ya Ae th 2) COMMUNICATIONS BOMBER DEFENSE 
(Microwave) MISSILE GUIDANCE 
FIRE CONTROL FIELD ENGINEERING 
RADAR TECHNICAL WRITING 
COMPUTERS 


Send resume outlining education and experience to: 
im JUNE Technical Director 

Dept. 201 

Westinghouse Electric Corporation 


2519 Wilkens Avenue 
Baltimore 3, Md. 


ILLUSTRATED BROCHURE 
WILL BE SENT TO 
ALL APPLICANTS. 





dia. x 5g in. long Librascope, Inc., 


808 Western Ave., Glendale, Calif. 


@ Corrosion-resistant servo motors, a 
new series of low-inertia 2-phase, 6-pole 
400-cycle types, can be operated at 
temperatures of —55C to 163C, at alti 
tudes up to 80,000 feet. Units are 
available in various speed/torque com 
binations and may be obtained with an 
integral tach generator if desired. Mo 
tors measure 2 in. dia. x 2.4 in. long 
Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J. 


@ Solderless diode clip, reportedly d« 
signed to hold 90% of all standard di 
odes, comes in three styles push in 
stake-in, and eyelet rivet. Units arc 
made from beryllium copper base, 


plated with gold, silver, or clectro-tin 


Metal Products Engineering, Inc., 
4000 Long Beach Ave., Los Angeles 58. 


Transducers 


@ High temperature pressure and ac 
celeration pick-ups can be operated at 
temperatures as high as 2,200F. Model 
2502, for measuring dynamic pres 
sure, reportedly has flat frequency re 
sponse from 2 to 5,000 cps., and is 
available in several pressure ranges up 
to 5,000 psi. Output is +40 my./psi. in 
the lower range. Model 2205 acceler 
ometer covers range from 0 to 1,000G, 
and has flat frequency response between 
2 and 4,000 cps. Output is at least 
10 mv./G. Provision is made for cool 
ing transducer element with fluid or 
lir in both units. Endevco Corp., 180 
East California St., Pasadena 1, Calif. 


Laboratory Equipment 


@ Three-phase power supply, Model 
500, supplies 500 va. of 300 to 500-cps 
power into a delta-connected load. Out 
put voltage can be varied from 103 to 
126, with 1% regulation from no-load 
to full load. Maximum distortion is 
quoted at less than 7% under full load. 
Resdel Engineering Corp., 330 So. 
Fair Oaks Ave., Pasadena, Calif. 


@ Deckabridge, Model 210, a wheat 
stone bridge repackaged and restyled 
to use manufacturer's novel concentric 
dials, provides single-line readout to 
four places for resistances of 0 to 12 
megohms, in seven different resistance 
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of ear aca ape 


2000 Ibs. payload for 1000 miles range 


4 


For Informative Brochure: Write Dept. AW. | 


[petemD): HAVILL AND AIRCRAFT OF CANADA LIMITED 


‘e L STATION TORONTO ONTAR ® 
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SEWING STEEL TOGETHER 
with 4-million-volt stitches 


Pieces of steel as large as railroad-car axles are being welded 
with speed and efficiency in the Cleveland Pneumatic plant. 

The world’s largest and most powerful general-purpose 
flash-butt electric-resistance welding machine is joining 
aircraft components now. This machine can butt-weld high- 
alloy steel pieces having a total cross-sectional area of as 
much as 67 inches. With low-carbon material, this area can 
be as large as 100 square inches. 

A limited amount of this machine’s extra time is now 
available on a contract basis to produce highest quality 
large-area welds on high-alloy steels at low unit costs. 

Write for Booklet C-855 which describes this machine and 
its capacities, and also tells you how our Contract Welding 


Department can be integrated with your production. 


Cleveland Pneumatic 


Zo0€ Compang CLEVELAND 5, oni | 


Department C-855 
3781 East 77th Street ° Cleveland 5, Ohio 
BALL-SCREW MECHANISMS «+ AIR-OlL IMPACT ABSORBERS 
AIRCRAFT GROUND HANDLING EQUIPMENT 








WORLD’S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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AT 
CLEVELAND PNEUMATIC 
THESE FACILITIES 
CAN ALSO 
WORK FOR YOU 





MACHINING 
Your welding assemblies can also 
be given almost any machining 
or finishing that you require 
when they are contract-welded at 
Cleveland Pneumatic. Our mod- 
ern machine shops include all 
types of turning lathes and ma- 
chines, from giants that can turn 
columns 25 inches in diameter 
and 17 feet long to micro-precise 
thread grinders capable of pro- 
ducing any aircraft-quality threads 
on parts up to 13-inch-diameter. 





HEAT-TREATING 


A large and experienced heat- 
treating department can give your 
contract-welded parts the type of 
heat treatment that is required. 
Giant heat-treating furnaces and 
quench tanks 18 feet deep can 
handle alloy-steel parts up to 15 


feet in length. 


Cleveland Pneumatic Tool Co. 
3781 East 77th Street * Cleveland 5, Ohio 
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ranges. Resistance can be read to with 
in 0.001 ohm on lowest scale. Mavi 
mum measurement error is 0.1% man 
ufacturer says. Electro-Measurements, 
Inc., 4312 S.E. Stark St., Portland 15, 
Ore. 


@ Regulated power supply, Model 702A 
provides up to 200 ma. at 0 to 600 
volts, continuously variable, with regu 
lation of 4% or better and ripple less 
than 10 mv., peak to peak. Variable 
negative output of 0 to 150 volts is 
provided for bias, as well as 6.3 vy. at 
8 amp. for filament supply. Shasta 
Div., Beckman _ Instruments, Inc., 
P.O. Box 296, Richmond, Calif. 


Engineering Aids 

@ MechaKit, for use by servomechan 
isms designers, contains a variety of 
gears, shafts, worm drives, supports, 
calibrated dials, and other useful build- 





ing blocks which enable speedy con- 
struction of laboratory modcls. Mecha 
Kit comes in three different sizes. 
Servomechanisms Inc., 625 Main St., 
Westbury, L. L, N. Y. 


@ Pulse transformer kit. Cat. 10071, 
contains five different lab-type pulse 
transformers, with primary inductance 
values ranging from 0.5 mh. to 50 mh., 
and turns ratios as high as 8:1. Engi 
neering Bulletin 502 gives details on 
manufacturer’s pulse transformers 
Sprague Electric Co., 327 Marshall St., 
North Adams, Mass. 


\ 
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> Electronics Output Increases—'| hc 
electronics industry is expected to turn 
out $6.2 billion in military and con 
sumer products this year, compared to 
$5.8 billion last year, according to a 
mid-year survey by the Commerce Dept 


> New Test Facilities—Complete en 
vironmental test facilities for checking 
avionic components and devices to MIL 
specs are available at American Elec 
tronic Laboratories, Inc., 641 Arch St., 
Philadelphia 6, Pa. Four-page brochure 
outlining facilities is available. 
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... the development 
of NUCLEAR AIRCRAFT 
at CONVAIR--Fort Worth 


Progress is being made in the Applied Nuclear 
Field at CONVAIR — Fort Worth — in nuclear 
analysis, design and experimentation, including the 
fields of shielding, radiation effects and nuclear 
aircraft technology. 


As an integral part of General 
Dynamics Corporation’s program of 
pioneering in Nuclear Fields, CON- 
VAIR’S activities afford inviting 
opportunities for engineers and 
physicists to enter into Nuclear 
Development at its most 









advantageous stage. 7 
CONVAIR’S Nuclear Program offers highly rewarding 
career opportunities both by way of professional accomplish- 
ment and personal income. A company-sponsored, in-plant 
program enables candidates to earn graduate degrees in Nuclear 
Engineering. 
L : 
Fort Worth in the Great Southwest has an abun 
dance of sunshine and dry, fresh air conducive to ovtdoor 
living and recreation. Within a few minutes drive of 
Fort Worth are seven large lakes which provide ample 
facilities for fishing and other woter sports 
For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. RR 
Fort Worth, Texas 
~MWMeOoNVAIR 
Z we A DIVISION OF GENERAL DYNAMICS CORPORATION 
™ FORT WORTH, TEXAS 
FORT WORTH 
79 
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IMRA GLOWER ——{ SOURCE UNIT 
TYPE DS “TO ENGINE CONTROLS 
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IMRA PYROMETERS: Left, a double-sided pyrometer attached to 


rocket exhaust. 


Pyrometer Aids Jet Engine 


The development of a compact infra- 
red pyrometer to measure accurately, 
and almost instantaneously, the tem- 
perature of flames and hot gases in the 
|,000-7,000F. range was announced re- 
cently by the Warner & Swasey Re 
search Corp., in New York. Plans 
already are underway for the construc- 
tion of a ground unit for turbojet test- 
ing. 

The temperature cycle of a heat en- 
gine defines _ its thermal efficiency. 
‘Therefore, an instrument that measures 
temperature accurately and quickly 
and can emit a usable impulse, can be 
used as a basic engine control. 

The IMRA Pyrometer measures hot 
gas radiation and translates them into 
temperature readings with a time lag 
measured in milliseconds and accuracy 
of 1%. 

Known as an IMRA (Infrared Mono- 
chromatic Radiation) Pyrometer, the 
instrument has practically no upper 
onpane limit except that at which 
the gases dissociate and will be—its 
duulanen hope—compact cnough to be 
airborne. W&SR_ scientists sav the 
pyrometer will handle the job of basic 
engine contro] faster and more ac- 
curately than the thermocouples which 
have been in use since the inception of 
jet engines. 

Reaction time of the thermocouples 
is slow, and the temperature reading 
has to be sent to the pilot who then 
regulates his engine accordingly. 
W&SR hopes the IMRA Pyrometer, 
developed after eight years of research, 
will be capable of controlling a jet en- 
gine directly, bypassing the pilot en- 
tirely. 

Thus far, two types—single-sided and 
double-sided—have been developed, both 


80 





based on the principle that hot gases 
emit radiation in specific bands in the 
invisible, infrared region of the spec 
trum. This radiation is a characteristic 
of the hot gas temperature. 


Single-Sided IMRA 


The single-sided IMRA is the type 
W&SR plans to develop into control 
devices for hot-gas engines such as 
turbojets. Use of temperature as a 
control source becomes all-important 
when dealing with engine types or 
auxiliary power systems which have no 
other control parameters. 

Among these are afterburners, 
jets and rockets. 

Here is the theory behind single 
sided IMRA: Radiation of a hot 
varies with three factors—tvpe of gas, 
quantity of gas and gas temperature. 

Since all jet engines presumably will 
burn a hydrocarbon base fuel, the first 
variable—the type of gas—is known and 
can be compensated for. 

Next variable to eliminate is quantity 
of the It is particularly in this 
phase of IMRA’s development that 
W&SR_ scientists did much original 
research and were, their company savs, 
the first to establish the possibility of 
predetermining the absorption factor 
oi gases in order to correct for the effect 
of gas quantity. 

Since the hot gas path in a jet engine 
is fixed and the absorption factor can 
be predetermined, these factors can b« 
incorporated in the instrument’s calli- 
bration and climinated as a_ variable. 
Thus, two of the three variables have 
been canceled out and the instrument 
will indicate only the third variable— 
temperature. 

Research leading to solving the prob- 


ram- 


g 
§a> 


go 
gas. 


At right, 


single-sided pyrometer on afterburner. 


Control 


lem of predetermining the absorption 
factor was complicated by a_ third 
dimension. ‘The absorption factor used 
in IMRA is equivalent to the emissivity 
correction well known in conventional 
pyrometry. 

The big problem that W&SR scien- 
tists had to lick was that of dealing 
with emissivity in depth—the round, 
hot gas stream of a jet engine exhaust. 


IMRA Operation 


A single unit is mounted at or near 
the flame or hot gas stream and the 
only requirement is a small aperture 


through which gas radiation can reach 
the instrument. ‘The unit can be 
mounted directly to the outside of a 
tail pipe or even a combustion chamber. 
If, for such reasons as excessive heat or 
space considerations, the instrument 
must be remotely mounted, this can be 
done and radiation directed to it with a 
mirror. 

Invisible, infrared radiation from 
flame or hot g gas is collected in the in 


strument’s receiver unit by a mono- 
chromator, a prismatic device which 
splits gas radiation imto its spectra! 


components. A narrow region of this 
spectrum is selected by a slit which 
allows only this small part of the 
spectrum’s radiation to impinge upon 
a radiation-sensing clement. ‘The ele 
ment then emits a signal which is 
electronically amplified and converted 
into a temperature reading. 


IMRA Advantages 
R. Tourin, W&SR’s chief physicist, 


cites these several advantages of the 
IMRA Pyrometer: 

e No flow interference. 
Pyrometer, being outside 


The IMRA 
the 


u 
fas 
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Boeing engineers have a date with the future 


Guided missiles like this Boeing Bomar 
IM-99 are increasingly important in 
America’s defense planning. Many kinds 
of engineers—electrical, mechanical, 
civil and aeronautical — play vital roles in 
developing it. The knowledge they are 
gaining will be priceless in producing the 
hypersonic vehicles and guided missiles 
of the future. These men explore the 
frontiers of engineering knowledge in 
rocket and nuclear propulsion, in ex- 
tremes of vibration, temperature and 
pressure and in many other fields. 
Boeing engineers are members of avi- 
ation’s top creative team. The aircraft 
they help develop will maintain the lead- 
ership and prestige established by the 
3oeing B-47, the present “backbone” of 
Strategic Air Command... the B-52, 


ur giant new global bomber the 
Bomarc IM-99 .and, most recently, 
the KC-135, the first jet tanker-transport. 

\t Boeing, engineers’ professional 
ichievements ar¢ recognized by regular 
merit reviews and in other ways [he 
Boeing policy is to promote from within 
And Boeing is known 


One out ot 


the organization 
as an “engineers’ company 
every seven employees is an engineer 
Among top management, the proportion 
is even higher. 

Equipment at Boeing is superb: the 
latest electronic computers, a chamber 
that simulates altitudes up to 100,00( 
feet, splendidly equipped laboratories, 
and the new multi-million-dollar Flight 
Test Center. The world’s most versatile 
privately owned wind tunnel, at Boeing, 


soon to be supplemented D\ i new 
tunnel capable of velocities up to Mach 4 
Do you want a career with one of 
America’s most solidly growing com 
panies? Do you want a chance to grow, 


ind to share in the challenging future of 


Hight? Then there's a place for you on 
ne of Boeing's engineering teams in 
iesien research or production 


* JOHN C. SANDERS, Staff Engineer — Personnel 
« Boeing Airplane Co.; Dept. C-42, Seattle 14, Wash 


* Please send further information for my analysis 
| am interested in the advantages of a career 

with Boeing 

* Name 

* Ur versity or 

: college(s) Year(s) Degree(s) 


* Address 


e City Zone State_ — 


SOLEMN iF 


Aviction leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 
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NEW HIGH ALTITUDE MAGNETIC RECORDER 


THE AIRBORNE AMPEX 800 records the broadest combina- 
tion of data ever obtained concurrently on one magnetic tape 
— performs under all high altitude environmental conditions — 
and furnishes data compatible with the most widely used 


playback equipment. 


HANDLES ANY AIRBORNE DATA REQUIREMENT 


—_ 
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Performance specifications, descriptions and 
explanations have necessarily been limited by 
the space on this page. A full description 

and detailed specifications on the Ampex 800 
are available by writing Dept. UU-2243 


The Ampex 800 can provide from 1 to 28 data chan- 
nels. By interchangeable amplifier units, each one can 
be adapted to any one of three basic magnetic re- 
cording techniques: 


Direct recording — 300 to 35,000-cycle response 
for a wide-band data or multiple recording of 
RDB subcarriers. 


FM-carrier type recording — D.C. to 5000 
cycles and high instantaneous accuracy suitable for 
shock and vibration data. 


Pulse-width modulation recording — Up to 
30 instrument readings commutated on to each tape 
track; frequency response 0 to 5 cycles/sec. 


Combinations of these recording techniques can be pro- 
vided to satisfy practically any flight test requirement by 
simple insertion of the proper plug-in amplifiers. Separ- 
ate channels can be assigned to measurements requiring 
wide-band response or high transient accuracy. By using 
pulse-width techniques, many relatively steady instru- 
ment readings can be commutated on to a single chan- 
nel. All will have a common time base. 


WITHSTANDS THE RIGORS OF 
HIGH ALTITUDE FLIGHT 


The Ampex 800 will perform within specifications under 
vibrational forces as high as 10G — operates over a 
temperature range from —65°F. to +130°F.— is un- 
affected by altitudes to 50,000 feet — and withstands a 
relative humidity of 100% up to 122° F. The Ampex 800 
is light in weight. It operates on 27.5 volts D.C. and 115 
volt, 400 cycle, A.C. All operating functions can be re- 
motely controlled. 


RETAINS WIDELY ESTABLISHED 
RECORDER STANDARDS 


The majority of all magnetic recorders now in instru- 
mentation use are Ampex machines. Their recording 
characteristics, tape speeds, track widths and other pa- 
rameters have become a standard in aircraft and missile 
testing. The Ampex 800 retains these standards while 
greatly extending the environmental and mechanical con- 
ditions under which accurate test data can be gathered. 


First in (Magnetic ‘Cape Gnstrumentation 


BRANCH OFFICES: New York; Chicago; Atlanta; San Francisco; 
Dayton; College Park, Maryland (Washington D.C. area) 


AMPEX 








stream, does not interfere with flow 
do thermocouple probes which pr 
trude into the gas path. Nor is the in 
strument subjected to the  severch 
deteriorating effects of very hot, high 
speed gases. 

eNo use limit. Instrument is not 
limited by the hottest gas temperature 
obtainable. 

@No multiplicity. The IMRA device, 
receiving radiation throughout — the 
width of the gas stream, averages the 
temperature. One unit does the work 
which normally would require several 
thermocouples since cach probe senses 
the gas temperature at its location onl 
e Short delay. Response of a few milli 
seconds is obtainable with the IMRA 
device as compared to one or mor 
seconds response time for thermo 
couples. 

@ One variable. Only Variables present 
in hot gas streams, such as velocity, 
mass flow and turbulence, do not in 
fluence the IMRA unit as thev d 
thermocouples. 

e No corrections. I\IRA docs not 
quire corrections, often claborate, 
take care of such factors as radiation 
losses, which affect thermocouples 


; 


Here is how M. Grossman, chief 
engineer, delineated IMRA’s final bene 
hit: “Intensity of radiation varies with 
the temperature of the gas in a v 
defined manner. For a moderate chang 


m temperature, you have a large vari 
tion in radiation; this makes the IMRA 
Pyrometer inherently sensitive. Mor 
over, the higher the temperature being 
measured, the greater the variation in 
radiation. ‘Therefore, the instrument b« 
comes progressively more sensitive 
temperature rises.” 


Double-Sided IMRA 


W&SR developed the double-sided 
IMRA Pyrometer before the single 
sided unit. The former has inherent 
deficiencies as a potential airborne in 
strument because of its size, weight 
and relative complexity 

But since the double-sided IMRA 
filled a decided need as a laboraton 
instrument for flame and hot gas meas 
urement, W&SR developed the device 
to the point where it is now availabk 
as a custom-built instrument 


IMRA Status 


The company says it has solved th« 
theoretical and practical problems of 
manufacturing double-sided IMRAs 
and is prepared to go ahead as orders 
are received. 

W. S. Tandler, company president, 
said research and development of the 
single-sided IMRA on a laboratory scale 
has been completed. He now wants to 
integrate the instrument with a jet 
engine to solve such remaining prob 
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i (See you at the Wescon Show, Booth 1417-18) 
PRAE® THESE ARE ALWAYS OUR DESIGN 

| OBJECTIVES IN BUILDING PRECISION 


@ COMPONENTS 
GYROS + SYNCHROS + SERVO MOTORS 


From the time drafting pene il first touches paper 
until the inspector okays the finished product, 
every step we take with E-P precision compo- 
nents is geared directly to conform with Military 
Specifications. 

So vou can be sure that our Gyros, Synchros 
and Servo Motors will deliver required . . . or 
better performance under all kinds of oper- 
ating conditions. 

Write. wire or call us for information on 
standard and special types ... prices... and 
deliveries ECLIPSE-PIONEER DIVISION, BENDIX 


AVIATION CORPORATION, TETERBORO, N,. J. 


by 


Etlipse- 
Poneer Bact 


DIVISION 





West Coast Office: 117 E. Providencia, Burbank, Calif. © Export Sales: 
Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
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: THE WORLD’S LARGEST 
E PRODUCER OF 

READY-TO-INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR | 
WORK AND YOUR LIFE IN E 


SOUTHERN 
CALIFORNIA 


4 . ae — =" ee aE REESE SOA ET COPS eT ae ates % 
PRS ee ig mle. Cie Seg  aediee SA Tg ha elk 6S Saal 
eee carrot) See ie: Stare at ca SR SEOs ee 





We believe we can offer you an opportunity 
to improve your position in the business 
world —and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 


ENGINEER 
(Aircraft Design or Structures) 


LOFTSMAN 
JIG & FIXTURE BUILDER 
TOOL PLANNER * TOOL DESIGNER 


Please write giving complete details 


and we will answer immediately. 
Mr. Ned DeWitt, Personnel Department 17 
Rohr Aircraft Corporation 

AIRCRAFT CORPORATION Chula Vista, California 


9 miles south of San Diego on sunny San Diego Bay. 
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lems as how to mount the unit, its 
needed configuration and size and how 
it can be tied into the engine’s control 
system. Power requirements are 50 
watts a. c. 

W&SR is about to establish a pro- 
gram to build a small unit, first for 
ground test engine work oniy. Next 
step will be to further miniaturize the 
unit, work out any “bugs” and pro- 
duce an instrument capable of work- 
ing reliably as an airborne device, which 
is Tandler’s ultimate goal for the single- 


— 
sided IMRA. 
Twenty Years Ago 


landler started his business twenty 
vears ago doing research and develop- 
ment in the field of electrical and elec- 
tronic controls for machine tools and 
automatic measuring instruments. His 
organization, then called Industrial 
Scientific Co., was located at the same 
address as today’s much expanded or- 
ganization, 34 W. 33rd St., New York. 

Business gradually grew until, in 
1954, he made an arrangement with 
the Warner & Swasey Co. and formed 
the current Warner & Swasey Research 
Corp. as a_ partially-owned subsidiary 
of the parent company. Today the or 
ganization is doing research and devel- 
opment in the fields of instrumentation 
and controls for several companies, in- 
cluding Warner & Swasey 

At the same time, Tandler is push 
ing his IMRA instruments. He is also 
producing probographs, a bleed gage 
being used by such jet engine manu- 
facturers as Ford Aircraft Engine Divi- 
sion, Chicago. 





OFF THE LINE 





Babb Co.’s instrument division has 
signed a contract to overhaul all instru 
ments for Bonanza Airlines in its new 
plant at Sky Harbor Airport, Phoenix. 


Lockheed Aijrcraft Service—Interna- 
tional has started work on two new con- 
tracts for the Aviation Supply Office, 
U. S. Navy. Company is overhauling 
various components of cabin-super- 
charger driveshaft-disconnect assem- 
blies for an undisclosed number of 
R7V, WV-1 and WYV-2 Super Con- 
stellation aircraft. 


All commercial airlines in the U.S. are 
now using nylon-reinforced tires, accord 
ing to du Pont. First commercial nylon 
tire installation was made in mid-1944 


United Air Lines is adding a two-story 
hangar and new flight kitchen to its 
Seattle-Tacoma Airport facilities at a 
cost of over $1 million. 
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engineers for NRRESING gear 
and catapult developments 


Here is an opportunity to participate in a vital All American will give you an unimpeded chance 
All American program—the design and develop to make a meaningful and personal contribution 


. ' | . =) ry 
ment of arresting gear and catapults. At All to aviation development 


erican you will work in the finest test facility 
r-rel ne YOU AND THE ALL AMERICAN PROGRAM 
in the country for this specialized work 

All American offers a complete engineering and 

This research program is typical of the engineer development service to the aviation industry and 
ing services available at AAE. Yet it is only one the military. As part of the AAE staff you may 
phase of All American's far ranging researches find yourself extended but never either bored or 
Currently on the boards or in production are ignored. A young firm, directed by a sound and 
projects which include several types of winches 


progressive management, All American is big 
for aircraft and airship use, air pick-up equip enough to provide ideal working facilities and 
ment, seat ejection trainers, universal landing 


small enough to recognize individual merit. In- 
gear and portable mooring masts vestigate your opportunity at AAE today 


THIS IS ALL AMERICAN 


This Arresting Gear for runway use absorbs Dynamic scale model airplanes ore used by This jet-propelled test car was designed by 
energy by drawing a steel ribbon through AAE in the design and development of AAE for the development of arresting gear 
a stationary brake block. emergency overrun barriers and borriers 


RESEARCH * DESIGN *© MANUFACTURE 





HAC HAmeriviute Cnyinecring Company 


DUPONT AIRPORT © WILMINGTON, OELAWARE 





leaded for a sight-seeing tour on the moon or a 
mining claim on Mars?...whatever the purpose... 
when John Q. Public commutes by space-liner, the 
comfort and speed of this futuristic vehicle will 
have been made possible by today’s achievements in 
rocket research at RMI. 


Problems new to man and unique with this new 
concept of power are constantly being solved by 
RMI’s scientists, engineers, and skilled production 
craftsmen...opening new horizons in physics, 
chemistry, aerodynamics, and related fields. Today, 
with recently expanded research and production 
facilities at Denville, N. J., RMI is bringing 
super transportation years closer. 


RMI’s continual design progress is reflected in 
the ever-advancing performance of the Viking 
missile (shown left). Powered by a 20,000-pound- 
thrust RMI rocket engine, Viking 11 has broken 
the world’s record for single stage missiles 

by climbing 158 miles into space and reaching 
a speed of over 4,300 miles per hour. 


Shearheading Progress through Research 


Career opportunities available for experienced mechanical, 
aeronautical, electrical and chemical engineers, physicists, 
chemists. Send complete resume to employment manager. 


REACTION MOTORS, INC. 
Denville, New Jersey 
Affiliated with OLIN MATHIESON CHEMICAL CORP. 





WHAT'S NEW 





Publications Received: 


© Commercia) Air Transportation, Fourth 
Edition—by John H. Frederick—Pub. by _ 
Richard D. Irwin, Inc., Homewood, III Powered by a Pratt & Whitney 
$6.00; 547 pp. A survey of commercial 450 hp engine, the BT-12 had a top 
1ir transportation in the U. S$ speed of 168 mph, cruised at 145 

mph, climbed at nearly 1000 fpm. 


Stainless Steel BT-12 Basic Trainer. 


e Hydraulic Operation and Control of Ma- 
chines—by Ian MecNeil—Pub. by Ronald 
Press Co., 15 East 26th St.. N. Y. 10, 
N. Y. $7.50; 319 pp. Problems encoun 
tered in operation of hydraulic equipment 


e Flight Instructor, 11th revised edition 

by Charles A. Zweng—Pub. by Pan-Ameri 
an Navigation Service, 12021 Ventura 
Blvd., North Hollywood, Calif $5.00; 
259 pp. Covers standard methods of flight 
instruction 


@ The Aeroplane Directory, 1955 Edition 
-compiled by the Staff of The Aeroplanc 
Pub. by Temple Press Ltd., Bowling Green 
Lane, London, E.C.1; 21s net, $2.94; 582 
pp Guide to aviation throughout th 
British Commonwealth 


e National Fire Protection Association Bul 
ietins: Aircraft Rescue and Fire Fighting 
Kquipment for Airports, No. 403; 50¢; Air 
raft Rescue and Fire Fighting, ‘Techniques 
for Municipal and Rural Fire Departments 
No. 406, 35¢; Fueling Aircraft on the 
sround, No. 407; 50¢ Aircraft Hand Firc 
xtinguishers, No. 408; 25¢; “Inerting 
\ircraft Fuel Tanks, No. 405-TR; 25¢; Air- 
raft Fuel Servicing Vehicles, No. 407A-T; 
25¢. Available from National Fire Protec 
tion Assn., International, 60 Batterymarch 
st., Boston 10, Mass. There are discounts 
‘or quantities. 


Telling the Market 


To provide firing safety function be- | 
tween electrical primers and a prima- J A\ ee 
20rd firing train, Model 173-1 lanyard- ‘ 
irmed, clectrically-fired initiator and \ | ee I\ 


Model 175-1 electrically-armed, elec- 
trically-fired, telemetered initiator, Leaf- FLEETWIA GS 
‘et Form DS1-555, Beckman & Whitley, 
Inc., 906 E. San Carlos Ave., San Car- 
los, Calif. . . . Aircomatic inert-gas- 
ihielded metalarc welded equipment, PIONEERED STAINLESS STEEL FABRICATION 
catalog, Air Reduction Sales Co., 60 
East 42 St., New York 17, N. Y. In 1931 we built and flew the first stainless steel wing. 
In 1936 we designed and built the first stainless steel 

World Plastics Fair and Trade Expo- commercial craft, the Fleetwings Seabird. In 1939 we 
sition, Oct. 5-9, exhibits catalog, Na- designed and produced the first military airplane of this 
tional Guard Armory, 700 Exposition material, the BT-12 basic trainer. Recent contracts for 
Blvd., Los Angeles 7, Calif. . . . Optical stainless steel fabrication include shrouds and tailpipes for 
Tooling for Aircraft, catalog, larrand the Martin B-57 and Republic F-84F, and prototype jet 
Optical Co., Inc., Bronx Blvd. & E. 238 engine components for leading manufacturers. This 
St., New York 70, N. Y. . . . Adhesive extensive experience in stainless steel fabrication is yours 
Bonding, manual, Dept. “P”, Rubber & for the asking. May we help you? susan trent, 03. ond Sasuapn, 
Asbestos Corp., 225 Belleville Ave., 
Bloomfield, N. J. FLEETWINGS DIVISION 


How LP gas power, provides opera- KA ISER MM ETAL aad RODUCTS, INC. 


tional and maintenance savings on fork eRisTetL. PA. 
lift trucks, brochure, Towmotor Corp., a HEART OF THE OCELAWARE VALLEY 
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MAXIMUM BOOST 


WITH 


MINIMUM LOSS 


CENTER 


1226 E. 152 St., Cleveland 10, Ohio 
. . Dri-Stat dry-process photo-copying 
equipment, brochure, Peerless Photo 
Products, Inc., Shoreham, L. I., N. Y. 
. Set Your Sights on Tape, color 
training film, Polyken Products, 222 W. 
Adams St., Chicago 6, Ill. . . . Colmonoy 
set diamond tools for specialized grind 
ing wheel dressing operations, Catalog 
DT-55, Diamonds & Tools, Inc., 19345 
John R. St., Detroit 3, Mich 


Walking-type-Hi-Lift TTF-20 pallet 
truck, Bulletin 551-2, Barrett-Cravens 
Co., 628 Dundee Rd., Northbrook, II 
. . . Direct Angle and circle measuring 
units, data chart, Engis Equipment Co 
431 S. Dearborn St., Chicago 5, Ill 
... “Design File” for rubber-phenolics, 
CDC-237A, General Electric C 
Pittsfield, Mass. 


Business plane overhaul and service 
facilities, brochure, Southwest Airmo 
tive Co., Love Field, Dallas, Tex. . 
Background data on the Advisory 
Group on Electron Tubes, an agency 
of the Assistant Secretary of Defens« 
for Research and Development, book 
let, New York University Secretariat 
Advisory Group on Electron ‘Tubes, 346 
Broadway, New York 13, N. } 
Design Manual for High-Strength 
Steels, U. S. Steel Corp., 525 William 
Penn Pl., Pittsburgh, Pa 


European-bound F-86 Sabres roar over the 
RCAF Station at St. Hubert’s, Quebec. 
Built by Canadair, they will join other Cana- 
dian squadrons serving with NATO. 
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Simplicity of design ensures simplicity 
of maintenance—and economy in 
initial cost and in use of spares and 
manpower. Removable panels make Seamemw—a tough, economical, all-weather 
components easily accessible. 





submarine hunter. Airborne in a short distance from 





any rapidly constructed airstrip—or even a stretch 
of beach—the Seamew can conduct a maritime 
search with up-to-date radar equipment and use a 
‘ 7 variety of weapons to effect a kill. Its high 
manoeuvrability, low stalling speed and fixed shock- 
absorbing undercarriage enable the Seamew to land 
back safely after operating in weather conditions 


' . . 
’ impossible for other anti-submarine aircraft. 














The wheels of the Seamew can be 
swiftly changed, with differing sizes of 
tyre to suit the surfaces from which it 


operates. 


R.A.F. Coastal Command 
to be strengthened with SEAMEWS 


—British Defence White Paper 





Design commissioned April 1952. 


First flight August 1953 
Generous flap surfaces contribute 

to the very low stalline and landing 
speeds. The Seamew require 

the minimun lengib of runwa) 


Now in production for the Royal Air Force 
and the Royal Nevy. 


on emergency airstrip or escort 
carrier deck. 
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Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world 
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THE ARO 5 LITER LIQUID OXYGEN 
CONVERTER 


TACTICAL BOMBER IS EQUIPPED WITH 


ARG Vieion- 


LEADS THE WORLD 
IN OXYGEN EQUIPMENT 


Another ARO FIRST! The new 5, 8 and 20 Liter 
Liquid Oxygen Converters developed by ARO trim 
the space-and-weight load in fighters and bombers 
. .. for example, crew oxygen increases by 75% 
over equivalent gaseous oxygen supply at no expense 
in weight. Complete technical and engineering data 
available on request. 


This is typical of many ARO contributions to aviation 
progress ... with world leadership in the design, 
development and manufacture of oxygen equipment. 
Leading aircraft builders today depend on Aro for 
a growing number of precision products. For further 
details write: 


THE ARO EQUIPMENT CORP. © BRYAN AND CLEVELAND, OHIO 
Aro Equipment of California, Los Angeles, Calif. 

Aro Equipment of Canada, itd, Toronto 15, Ontario 

Offices in All Principol Cities 


‘ARO AIRCRAFT PRODUCTS 
Converters, Oxygen Regulators, 


Liquid Oxygen 

Pressure Regulators, Contents Gauges, Relief Valves 
@ “Anti-c” Valves, Air and Oxygen System Accessories, 

Actuating Cylinders, and other Aircraft Accessories, 

















NEW AVIATION PRODUCTS 








Compact Oscilloscope Camera 


Compact oscilloscope camera pro 
vides accurate, single-frame photo 
graphic records of CRT phenomena 
60 sec. after exposure of the scope 
image. 

Recordoscope 1414, based on an 
adaptation of a small Polaroid fast-print 
magazine, mounts easily on standard 
three or five-inch scope. Swing-away 
hood and mounting plate are included 
in packaged accessory group. 

Aremac 1414 can record three ex- 
posures on one 24-in. by 2§-in. print. 

Aremac Associates, 50 S. San Gabriel 
Blvd., Pasadena, Calif. 


G&L $1 Million Tool Exhibit 


Giddings & Lewis $1 million exhibit 
at the National Machine Tool Builders 
Association show, International Amphi 
theatre Chicago, Sept. 6-17th, will be 
highlighted by these new machines 
e Hypro extra-heavy double housing 
planer will be shown working cast iron 
and steel at 400 ft. per minute tool 
speed. Dual saddle and slide controls 
power cross feed to side heads, electric 
rail clamp and extra high pneumatic 
tool lifters are featured. High horse 
power adjustable voltage motor drive 
has a table speed range from 25 to 400 
ft. per minute. Hydraulic table top 
controls maximum table movement. 

e 460 FUAR single-spindled horizontal 
borer, driller and miller has six-inch dia 
meter spindle and 30-hp. a.c. motor 
on headstock for direct drive to spindle 
Spindle has 32 speeds from 3 to 800 
rpm. Telescopic directional reading 
verniers are on headstock, runway and 
machine underarm. All movements are 
powered; special power hoist handles 
heavv tools. 

e570 FUAR floor-type, 
precision horizontal borer, driller and 
miller uses seven-inch main spindle and 
a built-in underarm support under thi 
headstock 
chine’s accessory 


high-power 


increas¢ the ma 
tool capacity Op 


which 
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erator’s elevator permits him to sel 
best working position 
e 42-inch vertical turret lathe with « 


tional control of feed and _ travers 
movements ind joystick instant 
powered remote control shift Fach 
head has independent feed and tray 
Swiveling turret and ram_ heads 
ounterbalanced for easy motion. A 
50-hp. motor drive and on¢ half ton 


pump for cooling at high speeds 
heavy loads are also featured 

e Fight-foot heavy-duty vertical boring 
and turning mill has box-tvpe construc 
tion housings and extra-heavv bed and 
table unit to hold 55 tons. Speed 
7-60-rpm Constant 
surface speed and chip-thickness con 
trol attachments are included. 75 hp 
idiustable voltage drive provides wid 
range of table speeds 

e 10-in. quill Hypro planer-miller 
four heads, each with a 50 hp. wate 


i 


range covers (U 


ooled motor and 24 spindle speeds 
from 9 to 500 rpm. heavv-section tabl 
driven | 1 d otor through 





worm and wheel 


combination cone 


ind double spur gear on rack arrang: 
ment. Operator can position heads b 


Rigid clamp binding 


remote control 
of sliding parts g 
cutter to machine fram« 
e “Lubri-cool” refrigerating system i 
said to cushion variations in lubrication 
temperature to conform with ambient 
or operating temperatures 
e 300 RT horizontal borer, driller and 
miller features 30-in.x36-in. revolving 
work table. Spindle speeds range from 
7 to 1,600 rpm 

Giddings & Lewis Machine Tool 
Co., Fond du Lac, Wis. 


Machine Speeds F-100 Wiring 


Automatic aircraft wire 
machine produces aircraft wiring 
peration and requires only one opera 
tor. The unit, used at North American 
Aviation’s | Angeles plant, was de 


ives solid support from 


pre paration 
in one 


NEW AUDIO AMPLIFIER 





New! A Practical Audio Ampli- 
fier for cockpit & cabin speak- 
ers at a practical price. Weighs 
only 2°34 Ibs. less shockmount. 
Call, write or wire today. Im- 
mediate delivery. 


SPECIFICATIONS 
8 W. with 2% Distortion 
Output impedance: 4, 8, or 


16 ohms 
Low Volt. Input: 28 V.D.C 
@ 5 amp or 14 V.0.C 
@ 1 amp 
Hi-Volt. input: 115 V, 400 
cycle or 275 V.0.C. @ 90 
amp 
Size: 62" x 344" x 4" 


AVIATION 


ed 


ACCESSORIES 


P.O. Box 4178 + Fort Worth 6, Texas 





HILLER DEVELOPMENTS 
... designs for 
greater mobility 


PRODUCING: Army H-23 
Jet Powered YH-32 


PIONEERING: New Flight Principles 
Advanced Propulsion 
Methods 


Watch Hiller pace the industry in 
new developments, 
HILLERD 


Wi) HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 
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THE FREE WORLD FLIES 


F ANY ONE aircraft engine can be called the 

standard of commercial aviation in the free 

world, it is the dependable Double Wasp built by 
Pratt & Whitney Aircraft. 


This 18-cylinder power plant, designated the 
R-2800, is installed in more than 1000 of the free 
world’s modern, commercial airliners now in use or 
on order. Seventy-two airlines, and many large busi- 


ness fleets, are equipped with aircraft powered by 
Double Wasps. Included among these are all the 
models of the four-engined Douglas DC-6, as well 





DOUBLE WASP engines power three of the most widely- 
flown aircraft types. Included are all models of the four- 
engined Douglas DC-6, all twin-engined Convair and 
Martin airliners. In airline and private commercial service 


as all twin-engined Convair and Martin airliners. 

Like the earliest Wasp engine of 1925, and the 
famous engines of succeeding years, the 2500 hp 
R-2800 is outstanding for its power, its efficiency, and 
its clean-running dependability. 

These are the power plant qualities that make 
Pratt & Whitney Aircraft piston engines first choice 
for nearly 80 per cent of all commercial aircraft. They 
are the qualities that have helped create and main- 
tain an unrivaled position for America’s commercial 
aviation. 


i RAE ne 


throughout the world, these aircraft have achieved an 
outstanding record of dependability, efficiency and safety. 
Double Wasps now power over 32 per cent of all com- 
mercial airliners. 





ratt © 


MAIN OFFICE AND PLANT: EAST HARTFORD, CONNECTICUT 





Vhitney 


irerait 


BRANCH PLANTS: NORTH HAVEN, SOUTHINGTON, MERIDEN 


In Canada: Canadian Pratt & Whitney Aircraft Co., Ltd 
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WITH THE DOUBLE WASP 





SEVENTY-TWO AIRLINES, operati! 
part o1 tne oria depend oO 
1 Pratt & Whitney 

\ rines. Modert 


e tnat bD 


t t pit ireda eTe, 
or takeoff Double Wasps 


e of America mos 








, , r 
r THE Ui¥v 


UNITED AIRCRAFT CORPORAT 
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46 Major Projects at Lockheed 


Advance Careers 


Lockheed projects cover virtually the entire spectrum of aeronautical 
engineering endeavor, including turbo-prop, turbo-compound 

and jet transports; jet fighters, trainers and bombers; vertical rising 
aircraft; nuclear applications to aircraft and many other 

significant classified activities. 


It is the largest development and production program in the 
company’s history, with 13 models already on assembly lines. 


Diversification such as this offers engineers: 


@ More opportunity for promotion — because there are more high 
echelon positions to be filled on such a large number of projects. 


@ More career security — because Lockheed activities span so 
many phases of aeronautical effort. 


More stimulating work — because there is a wider range 

of assignments, because engineers have more scope for their 
ability, because a firm active on so many fronts of aviation 
welcomes and rewards fresh thinking, new ideas. 


Generous travel and moving allowances enable you 
and your family to join Lockheed at virtually no expense to yourself. 
Lockheed Employe Service helps you get settled when you arrive. 


immediate Openings for: arropyNAMICS ENGINEERS * 
AIRBORNE ANTENNA RESEARCH ENGINEERS * DESIGN ENGINEERS — at 
all levels in mechanical, electrical, hydraulic, power plant, controls 
and structures fields. + FLIGHT TEST ANALYSIS ENGINEERS * MATH 
ANALYSTS — to work on Lockheed’s two 701 Digital Computers 
MICRO-WAVE SPECIALISTS —with at least three years’ direct experience 
in an advisory capacity on airborne radar applications as well as 

a broad theoretical background and an advanced degree in 
Electronics or Physics * OPERATIONS RESEARCH SCIENTISTS * STRESS 
AND STRUCTURES ENGINEERS * STRUCTURES RESEARCH ENGINEERS * 
THERMODYNAMICS ENGINEERS * WEIGHT ENGINEERS. 


A report on “High Heat Treat Steel” taken from one of 
Lockheed’s monthly engineering and manufacturing forums is 
available to interested engineers. Address requests to the 
forum chairman, E. H. Spaulding. 


Engineers interested in Lockheed’s expanding development 
and production program are invited to write to 
E. W. Des Lauriers, Dept. MP-3-8. 


Below: Lockheed engineers at work on various projects 


Design study on hydraulic requirements of new transport 


Lockheed 


AIRCRAFT CORPORATION 
CALIFORNIA DIVISION + BURBANK 


California 











signed and built under an Air Materiel 
Command contract. 

Annual dollar savings, based on wire 
production runs for jet fighter planes 
at North American, by one machine, 
used 40 hours a week are estimated t 
be $42,240. 

The machine measures, numbers at 
both ends, cuts and end-strips multi 
strand glass-braid and cloth single con 
ductor wire. Changing from one order 
run to another takes about one minut¢ 
and from one another about 
five minutes. 

Artos Engineering Co., Milwaukee, 
Wis. 


gage to 





ALSO ON THE MARKET 





M-6390 electro-magnetic clutch brake 
operates without slip rings or rectifier 
and is designed for use with 400-cycl 
115-v. a.c. induction motors. Brak 
holding torque is two pound-inches 
clutch torque, two pound-inches, 11,000 
rpm., four revolutions coast from this 
speed.—Units for larger motors and 
with ratings to 25 Ib.-in. at 11,000 rpm., 
are being readied for future production 

Air Associates, Inc., Teterboro, N. ] 


Midgetape is pocket-size battery-oper 
ated cartridge-loaded tape _ recorder 
Maker says it has applications in small 
business aircraft or during flight tests 
of small planes. Price: $249.50.—Mo 
hawk Business Machines Corp., 944 
Halsey St., Brooklyn 39, N. ¥ 


Nitrogen charging valve has increase: 
cross sections at critical working area: 
and is designed for 5,000-psi. working 
pressure and 20,000 psi, burst pressure 
Valves have applications in landing 
gear, accumulators and similar purpose 

Superior Hydraulics Division, Superior 
Pipe Specialties Co., 15201 St. Clair 
Ave., Cleveland 10, Ohio. 


Refrigeration cooling or heating units 
for electronic equipment are self-con 
tained and centralized. Cooling and 
heating capacity is about 5,000 w.; am 
bient temperature range —SSF to 160! 
altitude range to 50,000 ft—Eastern 
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lndustric In Skil inde1 in oil.—Shell Oil ¢ 50 W. 50th St 


14, Conn New York 20, N. ¥ 

ts P-5 toggle clamp i 10,000-Ib 

unit with a 248-in 

Welding Accessory 

ducts, Inc., 2070 I 
Ohio 


Compression transfer machine bo pres 
troke Cadd\ 
Division, Erico 


6lst Pl., Cleve 


pressures and increases air or inert gas ure 
rates from standard com Arc 
Model DV314 controls pres Pri 
sure with an accuracy of one-half of on 
percent.—Greer Hydrauli nc., New 
York International Airport, Jamaica 3 Universal slicing machine for foam rub 
N. } felt, insulation and similar ma 
las automatic winding feature 
Voluta 23 quenching oil Maul Manufacturing Co., Mans 
high oxidation st if n 1 littl field. Ohio 
] fi lay 


me ad 


delivery 


ressors 


smoke ni 
Portable cleaner uses high-velocity 


t ] 


spray 


ean electronic and _ electro-m 


in commercial 
helicopter 
production... 











4 out of 5 helicopters under 
400 h.p. produced this year 
will have power by Franklin 


AIRCOOLED MOTORS, INC. 
SYRACUSE, N.Y. 








e | chanical components. Unit micro-filters 

The most com lete line af | heats and regulates compressed air to 
Pp 80 psi., which is combined with a non 

flammable, non-corrosive and non-polat 


olvent certified to militar ry 
AIRCRAF ' INVER } ERS Cobehn, Inc., Caldwell, N. J 


Inner-F'in heat transfer surfaces are now 
pplicable to a wide range of aviation 
heat transfer equipment, including au 
Building inverters for regular and to-air, liquid-to-air and liquid-to-liquid 
special aircraft needs is one of Bendix 

Red Bank’s specialties. Thus, we offer 

the widest range of standard inverters 

plus the ability to design and produce 

all kinds of special-purpose inverters... 

including models up to 5000 VA and 

models for high-temperature, high-alti- 

tude applications. For complete details 

on inverters to meet your needs exactly, 

write Aircraft Inverter Section, Bendix 

Red Bank Division, Eatontown, N. J ipplications. Surfaces are said to pro 
vide greater outer surface and smallet 


hvdraulic radius.—Bush Manufacturing 
INVERTERS— 400 CYCLE OUTPUT Co., W. Hartford, Conn 














INPUT OUTPUT | tase ox. = | ca nh Aluminized fire rescue suit incorporates 
VA Weight 


[Phase | natin Lbs. | Feet PartNo. Scott air respirator that provides enoug] 
Volts a ae 

Amps. o a7 1 35000 Panas.t_ ur for 1S min. 
26 ‘=i ss 1 


2.3 | 35000_| N1020-SK_ 














work inside the suit. 
Wheeler Protective Apparel, Inc., Chi 
“100 


00 5134 igo, Ill 
115/200 ws ~ OC | 6500 wis 


26 


~ 250 7 5000 | E-5109 
115/200 F— ~ 250 _ : 


sim Site Vibration table for electronic tests has 
250 35000 | E-1617 


Me ? 5 "250 5-60-cps.+ frequency range, 50-Ib. maxi 
a oo 30 “Ta [35000 __| 5386239 _ mum load and 0.2-in. maximum total 
1246-1 | 5 = == z 


7 000 | AN3532-2_ implitude.—Lance Products, P.O. Box 
50 | 17 | 90000 | 5386239 


La Tee 251, Forest Hills 75, N. Y 
750 7150000 | AN3532-2__ 


12146-2_ 
_MG-60___ 
MG-62__ 


500 a6" , 

: cae 2 — AN3533-1 Portable spot welder has built-in elec 
35 A 2 500 Ss aa —_ 

3201 21.9 ar — 


50( 000 AN3534-1 tronic timing control. Unit delivers 
; = 750 —_——_ over 17,000 amp. at point of weld 
a . —— .~ a | 750_ 50006 3 £53805 

— ll 5/200 | 1750 
MG-65 fa ; ‘ ' a i 7 1500_ " 20006 

oe mrs =- — Fs : 

518 2 
| 


Mod,1 &2_}_ —! aecceagees (i: 7500 


1518 275 =" y . 3 _1800_ 
Mod. 5 _ ; = 1600 


l 5006 c 
7 « 115/2 ~ 1800 


} 35006 


2250 
32 E 16 é = _3 _2500 
- : ‘ od 1 ~ 9250 
are Ps ) /200 cy 250( = 
MG-70 d cee Oe 0 <a} 65000 | 5306767 

~ WG-61 7 , a a oT 7 9500 54 $5000 


- —— = - . a — — ———— : aRAD?7 
— : ; ~ a ‘= 2500 | 61 50000 | 53B6227_ 
~~ 32603 4 t..--4 


5000 

















SA 6500 


- 250 54 50000 | £54807 
—— — " T3000 
' —— . — a a 500 
- - 3 3700 60 0000 
32£09 | 








0 b ed t 
tall units are design ¢ 
NOTE: p g é I value of 27.5 volts, bu 
1 t voltage shown is 4 omina 7 wou th - 
7 om 2 ai 26 to 29 volts Input amperes shown ar values at2 
yperate fro 6 e e es 5 Pp 














Manufacturers of Special-Purpose Electron Tubes, 
Inverters, Dynamotors, AC-DC Generators, 


a Vhroat is 6 in., with 3 to 11-in. variable 
Voltage Regulators and Fractional HP D.C. Motors. FN f 


Ze TS openings. Ross Machine ‘Tool Co., 
Te /p DIVISION OF iy P.O. Box 122, Chicago Ridge, Il 
a I Bonk? an eters iy Dorst super press for compacting pow 


dered metal and ceramics has smooth 
EATONTOWN, N. J. — toggle motion with fast approach to die 
West Coast Sales and Service: Export Sales: Bendix International Division, cavitv and final slow entr 
117 E. Providencia Ave., Burbank, Calif ® 205 East 42nd St., New York 17, N. Y. 
Canadian Distributor: 


into di 
: Aviation Electric Ltd., P.O. Box 6102, Montreal, P. Q. 


Arnhold Ceramics, Inc., | FE. 57th St., 
New York 22, N. ¥ 
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a ™ GRaAawW w)|eee PuUuSBtLICcaTiIion 


330 weer 420 ST., NEW YORE 36 w~.Y 


The tremendous growth of aviation has created a whole new field of 
needed information services. Today, because of the great expansion 
of our industry, a publishing task of major importance is the estab- 
lishment of our industry's first comprehensive annual buyers' guide 
with a circulation large enough to penetrate the industry's major 


purchasing influences, domestically and internationally 
November, 1955 will mark the publication of the AVIATION WEEK Buyers' 


Guide—an annual edition that will answer the long—felt demand of our 
industry's buyers, in civilian, Air Force and vernmental capacities 


4 


‘turer of record 


Questionnaires are now being mailed every manufacti 
engaged in the production and ipply of aeronautical products and 
materials. A year-round research group under editorial supervision 
has been established to seek it new product new terminologies—— 

to check and double check the accuracy of all information to be pub- 
lished—the availability and actual production of all items featured. 





AVIATION WEEK's annual Buyers' Guide will establish a publishing 
service unique to our industry [It will be nplete and compre- 
hensive——-with complete listings f all manuf rers of aeronautical 
and allied products—not just a token listing correct and complete 
addresses; sufficient cross indexing to locate any product regardless 


of terminology .. . and most important, the Buyers' Guide format 
will provide, in one complete listing, a simple, easily used method 


of locating any product. In addition to the: important details, 

the Buyers' Guide will have trade name and distributor listings. 
These are the factors of completeness——these are the essential fea- 

tures that will make AVIATION WEEK's Buyers' Guide a must for every 


- 
~» ¢ 


aviation purchasing influence 


I am sure you will find this annual guide the No. 1 sales and mer- 
| chandising opportunity for the year-round promotion and advertising 
of your products, materials and service 


Your AVIATION WEEK representative will gladly give you full details 
on advertising rates, mechanical specification: closing dates or any 








other information that you may”desir 
Very truly yours 
Ao YU Wi ihc FL 
dla LSU War 
Robert W. Martin, Jr. 
Publisher 
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hese typical two- to 32-chan- 

nel applications of Sanborn 
oscillographic recording sys- 
tems give an indication of the 
tremendous scope of this versa- 
tile equipment. Elsewhere, San- 
born 1-, 2-, 4-, 6- and 8-channel 
systems and components are 
used in meteorological research 
... quality control programs... 
instrument and machinery field 
testing. 


Flexibility of Sanborn de- 
sign permits interchangeable 
amplifiers and preamplifiers to 
meet individual recording re- 
quirements with greater over-all 
efficiency and economy. Other 
Sanborn features include inkless 
recording in true rectangular 
coordinates, high torque galva- 
nometer movement, time and 
code marking, and numerous 
chart speeds. 





SANBORN 
Oscillographic 
RECORDING 
SYSTEMS 


prove their 


At Edwaras Air Force Base, California, this 
U. S. Air Force telemetering van received and 
recorded information transmitted from various 
pickups and transducers in the new delta wing 
Convair YF-102A during flight. Photos of van 
interior show eight Sanborn four-channel re- 
cording systems in rear, and close-up of four 
of the systems. Thus equipped, the van could 
receive data which would affect the design and 
performance of the YF-102A, a faster-than- 
sound, all-weather interceptor built by the Con- 
vair Division of General Dynamics Corporation 


CATALOG AND TECHNICAL DATA 
AVAILABLE ON REQUEST 


Wew 


a 


SANBORN 
| COMPANY 


Dp 

*- @! 

7 

INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASS. 
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Examiner Proposes New Routes in West 


Continental, Western would get added key points in 


regional carrier victory over transcontinental lines. 


By Craig Lewis 


Washington, D. C.—Extensive new 
east-west routes for two regional cat 
riers—Continental Air Lines and West 
ern Air Lines—have been recommended 
by Examiner Ferdinand D. Moran in 
his report on the Denver Service Case. 

A Chicago-Los Angeles route for 
Continental and a Denver-San Francisco 
route for Western are 
by Moran. He also 
ental-Capital interchange at 
and removal of certain 
American Airlines to permit expanded 
nonstop operations. 

“Two conclusions with respect to the 
selection of carrier to operate the ser 
ice found to be required are inescapable 
on the record,” said Moran. “Only the 
selection of Western and Continental 
will provide regional-type service, and 
only the selection of Continental will 
contribute to a reduction of subsid\ 

“When there is added the fact that 
in other respects Continental can, by 
an interchange with Capital, another 
regional carrier, provide additional 
through service to and from the east 
without extensive duplication and dis 
rupting competitive balance, the selec 
tion becomes easy,” he said. 


recommended 
Contin 
Chicago 
restrictions on 


favors a 


Proposed Route Pattern 


Here are the four recommendations 
e Extension of Continental’s Denver- 
Kansas City route from Kansas City to 
Chicago and Denver to Los Angeles to 
give the carrier a Chicago-Los Angeles 
route. A restriction would stop Conti 
nental from operating through-planc 
service through Denver to points south 
of Denver (see next page). 
e Extension of Western’s Minneapolis- 
St. Paul-Denver route to San Francisco 
via Salt Lake City and Reno. Reno 
would only be certificated for three vears 
and Western would be restricted from 
operating through-plane service be 
tween San Francisco and Reno, 
points other than Denver north or east 
of Salt Lake City. 
e An interchange between Continental 
and Capital to iink the cities served by 
the two regional carriers. 
e Removal of restrictions on American 
to permit unrestricted service between 
San Francisco and eastern points, opera 
tional stops at off-route points and non- 
stop service between Los Angeles and 


and 
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Detroit and other points further to the 
east. 

The Denver 
vestigation of air service to four al 
trafic that are located in th 
area between the Mississippi River and 
the West Coast 

Points involved are Kansas Citv, Den 
ver, Salt Lake City 

The two largest 


service Case 1S an in 


centers 


ind Reno 
involved are 


United 
World 


east-west 


points 
served by 
Air Lines at Denver and 
Airlines at Kansas 


operations. The 


monopoly carriers 
l rans 
City—in 
basic issuc involved 3 
the need for c 


ice at each of the four points 


mpetitive cast-west scr 


Regional Carrier Argument 

The de Western 
Continental for the new services hinge: 
largely on the fact that they are regi 


iwion ft Pick and 


iwTricrs 

Services offered to the various 
involved ir¢ largel de igned 
ments of transcontinental 
Planning of such flights for convenient 
thei often r 
ults in inconvenient schedules at s»cl 


schedules at terminals 


intermediate Denver and 
Salt Lake Cit 


The examiner 


points i 
I 


substantial 
rou 


finds 


ommunity of interest among th 





Record UAL Profits 


United Air Lines reports record net 
profits of $4,272,080 for the first half of 
this vear, nearly doubling the $2,473,066 
reported for the same period of 1954 
Earnings equalled $1.52 per share of 
common stock, compared with 81 cents 
a year ago. 

Operating revenues increased 28% to 
$111,584,236, while operating expenses 
224% to $101,744,397. 
1.870.968.368 


304% in- 


climbed 

Trafhe gains included 
revenue passenger miles, a 
crease; 12,938,778 
224% climb; 5,615,025 express ton-miles, 
264%, and 19,555,896 freight 
ton-miles, up 284% 

Mail revenue for the first half declined 
because of the government's 20% 


mail ton-miles, a 


gaining 


reduc 
tion in United’s mail rate, cut from 45 
cents to 36 UAL 
estimates that revenues for the six-month 
period would have been $1,009,000 more 


cents per ton-mile. 


if this reduction had not been made. 











stern cities and a need for competi- 
them. He finds 
the primary need is for regional service 

(he principal unsatished needs of 
Denver and the other cities are for local 
ervices,” said Moran, 
the transcontinental 
olved in the proposals of TWA, 
United and American, it appears that 
it would be more in the public interest 


ive service between 


and considering 
duplication in 


if the required service were provided by 


one or more of the regional carrier ap 


plicants r 

Selection of Continental is aimed at 
better Denver and Karsas 
Citv, not Chicago-Los Angeles terminal 
to-terminal traffic, according to Moran 
this proposal,” he 
ind Kansas City would obtain 


from 


service for 


{ nder said, 
Denver 
dy intages 
ithout disrupting the 


between 


competitive  servicc 
present 
United 
WA, and the required service can be 
apart from any 
involved east of Chicago 
reduction in 
$1.300.000 


com 
petitive balance and 
perated successfull 
pel itions 

Continental 
ts bre ikeven 
ipproximately $610,000 less 
in subsidy and a reduction in total mail 
pay of $386,817 bv the exten 


lOnsS 


estimates a 
need of over 


quiring 


rout 


First Competition 


Ihe examiner's report 
that the proposed route for Continental 
the first competitive 
ervice between Denver and _ Los 
Angeles, Kansas City Angeles 
nd Denver and Chicago 

In reference to the proposed inter 

ange, Moran said: “Capital and Con- 
tinental need the trafic support which 
the interchange between the two carriers 
n sharp contrast to the 


points out 


uid institute 


ind | OS 


sal 
| 


] 
Al 


pro‘ ide 
trong transcontimental carriers, Capital 
nd Continental are short-haul regional 
their operations are dc 
the local 


‘Tie! ind 
pendent passengers 
plus their 
passengers 


connecting 


upon 
theu 


icCcess tO 


regions, 
through 
inter-Carrier 


noving in 
limited 
iveling bi 
CTV1IC¢ 

The interchange would offer Kansas 
City and Denver the first competitive 
ervice to New York, Cleveland, Detroit 
nd Washington. Kansas City would 
have its first competitive service to 
Pittsburgh and first one-plane service to 
Norfolk, Va. Denver would get first 
mpetitive service to Chicago and first 
ne-plane service to Pittsburgh and 
Norfolk 

he selection of 
Denver-San 


for the 
closes a 


Western 


Francisco route 
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gap in Western’s system and integrates 
logically with the carrier's routes since 
Western serves the area traversed by 
the new route. The report finds that 
authorization of Western would not 
divert a significant amount of revenue 
from any carrier with the exception of 
United, and that the diversion from 
United would be less than that of any 
other carrier in the Western 
would provide a greater amount of new 
one-carrier service in relation to dupli- 
cating service than any other applicant. 


Case. 


Lifts American Restrictions 


Moran also points out that Western 
is the smallest of the nonsubsidized 
trunklines and the new route will 
strengthen its system since the carrier 
depends on a few high-density routes 
to support unprofitable operations at 
the numerous small traffic points on 
the system, 

Several 
transcontinental 


restrictions on American’s 
routes would be re- 


moved under the examiner's recom 
mendations. Currently, American must 
make one stop at Tulsa, Dallas or a 
point west of those cities on flights 
between San Francisco and points east 
of Tulsa or Dallas on Route 4. Services 
between San Francisco and _ eastern 
points on routes 7 and 25 must observe 
this routing, but must make two stops. 

The report recommends removal of 
the restrictions to allow American 
to operate nonstop flights between 
San Francisco and Chicago, New York 
Boston, Washington and other eastern 
points. 

Moran also recommends American 
be permitted to operate nonstop be- 
tween Los Angeles and Detroit and 
other eastern points. 

A restriction on American’s trans- 
continental route which prohibits off- 
route operational stops would be lifted 
by the examiner. This move would 


permit more efficient routing and dis- 
patching on transcontinental flights 


Continental Plans on Jet Airliners 


For Los Angeles-Chicago Route 


Continental Air Lines plans to oper- 
ate Lockheed Electras, Douglas DC-8s 
or a commercial version of the Boeing 
707 between Los Angeles and Chicago 
bv late 1958 or early 1959 if the Civil 
Aeronautics Board approves its certifi- 
cate for the new route. As interim trans- 
ports, CAL will pick up its option on 
15 turboprop Vickers Viscount 800s or 
buv Lockheed 1049G Super Constella- 
tions. 

The airline expects to spend more 
than $40 million on new equipment for 
the proposed Los Angeles-Denver-Chi- 
cago route, recommended for Continen- 
tal by CAB Examiner Ferdinand D. 
Moran. 


Leading Contenders 


Last week, CAL President Robert F. 
Six appeared to favor Electras or DC-8s 
over a Boeing jet airliner and Viscounts 
over the piston-engined 1049G. He met 
in San Francisco with members of the 
carrier's board of directors to work out 
the $40-million re-equipment program 
and then continued on to Los Angeles 
for talks with Lockheed Aircraft Corp. 
and the Douglas Aircraft Co. His 
schedule did not include a trip to Seattle 
for negotiations with Boeing Airplane 
Co. 

On Sept. 4, Six will fly to Britain with 
Capital Airlines President J. H. Car- 
michael and J. B. Franklin, CAL vice- 
president of operations, for a second 
look at the Viscount and to reopen talks 
with Vickers-Armstrongs. He first in- 
spected the medium-haul airliner in 
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England last May and took an option 
on 15 of the 800s. 

If Six settles on the Viscount, he 
will match the turboprop transports 
now being put into service by Capital 
and will set up possible one-plane coast- 
to-coast service on Continental’s pro- 
posed interchange with CAP at Chi 
cago. 

Delivery of CAL’s Viscounts would 
start in mid-1956. 


Expansion Program 


Jet and interim transport orders will 
follow closely on the heels of an expan- 
sion and re-equipment program that in- 
cludes a new $7-million hangar and of 
fice building revealed last week and $10 


million laid out in April for three Con- 
vair 340s and five Douglas DC-6Bs. 

Continental will build the new 
structure on a 34-acre site at its Staple 
ton Airfield headquarters in Denver. 
Construction is scheduled to begin late 
this fall, with completion sect for early 
in 1957. 

Announcement of plans for the build 
ing came shortly after the CAB an 
nounced Examiner Moran’s route rec 
ommendations. Continental spokesmen 
said the structure is not contingent on 
final Board approval of the new rout 
but admitted that construction may be 
slowed and the $7-million project 
broken into stages if the examiner’s rul 
ing is not approved. 

As planned, the new headquarters will 
include a two-story brick, concrete and 
limestone office building with 107,500 
square feet of space. A hangar will hav« 
159,000 square feet of space, enough to 
house six DC-6Bs and four Convairs 
plus 97,500 square feet for shops and 
maintenance units. 

Actual cost of the building will be 
$5,714,670, with the balance going for 
engineering, architectural work and de 
sign and financing 

Continental’s five 
be delivered in April, 1957, 
into service on the airline’s 
major routes—Denver-Kansas City, Kan 
sis Citv-E] Paso and Denver-E] Paso 
Convairs will be taken over early 
vear and operated on the local service 
routes in Texas that CAL obtained 
when it absorbed Pioneer Air Lines 


PAA’s Airfreight Up 

Pan American World Airways’ trans 
Atlantic airfreight volume increased to 
2,958,000 Ib. during the first half of 
1955, a 39% gain over the same period 
last vear. 

To handle the new PAA 
added a fourth all-cargo flight to its 
weekly schedule. 


DC-6Bs will 
ind put 
present 


new 


next 


business, 


CONTINENTAL’S NEW $7-MILLION headquarters, to be built at Denver’s Stapleton Air 
field, is shown in this artist’s sketch. Unusual hangar (upper right) allows for expansion. 
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Airborne Radar Speeds Panagra Flights 


By G. J. McAllister 
Buenos Aires—Pan American-Grac« 
Airways is anticipating greater schedule 
stability and increased aircraft utiliza 
tion through installation of airborn¢ 
radar in its DC-7B and DC-6B fleet for 
Latin American operations. 
Effectiveness of the Bendix RDR-1 ra 
dar svstem was demonstrated last week 
in the pre-inaugural flight of Panagra’s 
DC-7B E] Inter Americano flight from 
New York to Buenos Aires and return 
The 11,066-mile trip was covered with 
out discernible turbulence although the 
roundtrip flight passed over some of the 
world’s most rugged terrain and areas of 


unpredictable storm areas. The return 
flight was made in 20 hr., 2 min., a 
new commercial record. Actual flying 
time was 18 hr., 2 min. This is 3 hrs 


faster than the previous best time 

First airline to order and use commer 
cial radar in scheduled service, Panagra 
is equipping its new flect of 5 DC-7Bs 
and its 5 DC-6Bs with the RDR-1 radar 
which operates in the “X” band (3.2 
cm.). 

Panagra Vice President and General 
Manager Douglas Campbell pointed 
out these advantages: 

e Scheduled reliability. 
e Passenger appeal. 
e Maintenance savings. 

One of the major difficulties of Sout! 
American flight operations is the uncer 
tainty of weather conditions, particu 
larly at night. A permanent weather 
front exists along Panagra’s route from 
Panama to Lima In addition, pilots 
are unable to discern at night storm 
centers that crop up suddenly. 
a storm center is discharging lightning 
there was no wav of knowing whether 
a storm ahead is on the aircraft’s cours« 
One mountain in the Andes range tow 
crs to 23,000 ft 

Pilots were forced to slow down speed 


Unless 


and feel their wav through turbulent 

areas. Schedules were uncertain 
‘Airborne radar is one of the finest 

advancements made in recent vears for 


commercial flying both from the passen 
ger and pilot viewpoint,” Capt. Ernest 
B. Hummel, a Panagra pilot for 15 
vears, told AvIATION WEEK. 

' Panagra is plugging airborne radar 
heavilv in promotion of the luxury 
DC-7B and tourist DC-6B flights from 
Miami to South America. 


Plane Damage 


‘The airborne radar should dispel 
those few remaining doubts of potential 
airline customers concerning the safety 
of flight,” says Edward G. Bern, Pan 
agra vice president for sales and traffic. 

Severity of storms has caused exten- 
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sive structural damage to aircraft in 
South American service, requiring a 
complete overhaul before they can bk 
used in commercial service again. Even 
relatively minor disturbances mav infli 
sufhcient damage to keep uircraft 
ut f x ce fo \ k tw 
Panagra is proud of its 13 vears of 
fatalitv-fre yperation i ¢ d_ the 
feel in be maintain vith the u i 
born ida 
Th ITTi¢ nducted a ir of evalu 
ition tests with an APS-4 ystem in 
! DC | ro ( | nw 


naae ft qu 
Panagra s ted t X” band be 
1us¢ t best its if »p t ! Ch 
X” band wu kK tt la irateh | 
inin torm th mmediat 
( band ter pene 
tration 
Onperati f th tem 
epen upon tl fact that wat pa 
t ither suspendec ud on 
nfall fl t i eam ft 
t t if 1 th i 
+, 


\ pilot t] nu noun rf 
t nin na I t the 1rorm 
t quick ft the plan d 

tion id t PPI Ss ) I enta 
t I il] d if Th VU 
t nt l [ ni t if I h t 1] 
I gea qu k] 1¢ i 

1 lad vn | fly 1roul 
through t ye made with 

ifidence 

he nto itat give 
idication of tl t f e tu 

len D ting the rat f chang 
| n tensit Th if f change 
h ch t ind th turbul e greatest 
vh r¢ th light d ! undin 
dark } thin t Th th 
fon I Dn | d 

The Bendix tem produce 

im which ta d for th |] 
id tch of tl la Maxim 
range of the ten mil A 
vitch } nd } ) t | } 

It ee t 15( mil 

lh 1 | n ang! l t | } 
g. ft eith f Pana 1 DC-7B 
u ig flicht t pO ble t tit 
the beam to examine th iltitudes o1 
for general te 1 map} urp 

(on the eturl fl cht | | 1aLTa EF] 
Int Am« in t was } le t 
watch the terrain of the Andes unfold 
is the flight proceeded from Buenos 
Aires to Lima. The RDR-1 also has 
visions for ground beacon navigation 

Capt. Hummel demonstrated to 


Aviation WeEeEK how the pilot can fly 
the plane at night while the DC-7B is 
on automatic pilot. The pilot views 


the weather ahead through the simply 
radar scope and is able to 
uver the DC-7B with the Sperry 
iutomatic pilot which can make 
ng altitude. 
including 

nna, indicator, trans 
nitter-receiver and control unit, is 


betes 
mane 
A-1]2 
ontrolled turn without losi 
l'otal weight of the RDR-1 


yr hronize 4 


Penalty Plan Sought 
For No Show Fares 


Indust iwreement on penalty 
tem for no show immd late reserva 
n cancellations will be ught by the 
domestic scheduled airline it special 
Air Trafic Conference mecting to be 
in Chicago this week 
ATC member: vil considet ! 
nalty plan proposed | 1 special 
n-mempber ommiutt ippointed 
hen agreement could not be reached 
t the semi-annual meeting last Mav in 
Bost AW Mav If 
lhe plan’s major point 
e If a passenger does not show, he will 
be charged 20% of the fare for the first 
f the trip, with S. minimum 
e If a passenger cancels or changes his 
reservation less than hours befor 
heduled departure he will be assessed 
vith a minimum of $] 
elf a passenger has confirmed space 
vill be required to pick up his ticket 
n da in advance by 3 p.m ot 
next dav, whichever earlier 
Whatever final form penalty plan 
take, the airline certain to 
tablish a system for combatting grow 
o abuses 
Industry officials report that no show 
have increased from 50 to 60 since 
dited reconfirmation rule was 
ypped on June 15. At the same time 
e has becn imncrcasing mcem Ove! 


I] tions 


Fresh Air for Swissair 


hh il equipping t ntire flect 
vith a new air-freshening device whicl 
id to remove all tobacco and food 
odors, decreasing the | bility of ait 
km AW Julv 25 p 123 When 
the d is installed, cigar smoking 
will be permitted for the first time on 
Swissair flights, the airline says 
Che new aid to flight comfort 1s a 
ill metal cvlinder containing fiber 
mpregnated with P-6, hydro 


On whch has the 


ubstances to pr 


property ot 
1using odor-forming 


nitate out of the air, leaving the at 
mi sphere fresh Ihe cartridge treats 
the air as it is moved past by the 


iir conditioning system. 


plane 
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American Disputes Viscount Data 


Performance capabilities of the Vick- 
ers turboprop transport, which Capital 
Airlines’ put in service last month, have 
been challenged by American Airlines 
during the New York-Florida Route 
Case before the Civil Aeronautics 
Board. Both of the carriers are involved 
in the case. 

CAB Examiner Thomas Wrenn, at 
the request of American attorney John 
Douglas, has subpoenaed J. H. Car- 
michael, Capital’s president, to produce 
Vickers performance data for considera- 
tion at the hearings. 

Douglas made his subpoena request 
with the charge that Capital’s New 
York-Washington-Miami _ Viscount 
schedules proposed in the Florida case 
were in excess of the manufacturer's 
claims for the Viscount and “entirely 
unrealistic.” It was pointed out that 
the schedules gave times equal to those 
for the Douglas DC-7. 

In a previous request for the Capital 
Viscount specifications, Douglas drew 
a promise from Carmichael that Capital 
would furnish the performance data on 
which it based the Viscount schedules 


North American 


North American Airlines has been 
granted a short reprieve from the terms 
of a Civil Aeronautics Board decision to 
order the carrier out of business (AW 
July 11, p. 107). 

The Board has now postponed the 
effectiveness of its order to give North 
American an opportunity to ask for 
judicial review. 

CAB postponed revocation of the 
operating authority of the irregular car- 
rier group until 30 days after a Court of 
Appeals decision if the Board order is 
confirmed. 

The cease and desist provisions of the 
CAB order are now postponed until 
Aug. 30. 

Postponement of the cease and desist 
portion of the order allows North Amer- 
ican to continue its present operations 
and gives the carrier an opportunity to 
seek a further stay from the Court of 
Appeals. 

The Board said it postponed the ef- 
fectiveness of its orders in the North 
American compliance case in recogni- 
tion of the irregular combine’s right to 
seek judicial review. In its postpone- 
ment order, CAB made clear that it 
continues to feel that North American’s 
operations are in direct violation of the 
law. 

North American drew some support 
from Congress in its fight with CAB in 
the closing day of Congress. Several 
congressmen urged the House Inter- 
state and Foreign Commerce Commit- 


102 





Viscount Traffic Gains 


Capital Airlines reports an average pas- 
senger load factor of 82% for the first 10 
days of scheduled service with the Vis- 
count turboprop transport. Since Capi- 
tal inaugurated Viscount service July 26, 
the lowest load factor for the turboprop 
has been 73% and the highest 91%. 
This compares with load factors ranging 
from 45% to 75% with Constellation 
service over the same runs. 











in the Florida case. When he asked 
for the subpoena of Carmichael, Doug- 
las said the data had not been produced 
in three wecks time. 

Carmichael was scheduled to deliver 
a copy of all the specifications relative 
to the performance of the Viscount 
700-D transport equipped with the 
Rolls-Royce Dart 506 and/or 510 en- 
gine that had been received from Vick- 
ers-Armstrongs, the Viscount’s manufac- 
turer, up to Mar. 18, 1955. 


Wins Reprieve 


tee to investigate CAB policies, espe- 
cially those relating to irregular carriers 
and the right of entry into air trans- 
portation. 

In a speech on the House floor, Rep. 
Chet Holifield (D.-Calif.) said he feels 
that “there is no question but that there 
has been a violation of the Civil Aero- 
nautics Act, but I am not certain as to 
who has been the violator, considering 
the economic hobbles laid down by the 
CAB. 

“There may be a technical viola- 
tion by the North American Airlines, 
but in terms of the broad interests of 
the CAA act, we have prima facie evi- 
dence that the Board has flouted the 
interests of Congress and clearly per- 
verted its power to foster a government- 
protected monopoly by courtesy of the 
federal government.” 

In another House speech, Rep. John 
Rooney (D.-N. Y.) predicted that elimi- 
nation of North American will result in 
airline fare increases. 

He also accused the major Ameri- 
can airlines of resisting any investiga- 
tion of fares and said that competition 
by North American is all that stands in 
the way of fare hikes. 

North American reports June traffic 
of 40,847,682 passenger-miles was up 
47% over the previous June. Traffic for 
the second quarter of 1955 was 66,063 
passengers and 111,584,016 passenger- 
miles. 

This compared with 45,771 passengers 


and 73,165,569 passenger-miles in the 
same period last year. Gross revenues 
for the period were $4,059,907, up 
approximately 65% over the second 
quarter of 1954. 


CAB Will Not Expand 


2 Interchange Cases 


Civil Aeronautics Board has refused 
to open a general investigation of air 
service between the south and the west 
in refusing requests for expansion of 
two Texas-California interchanges cases. 

The prospect of a duplicate of the 
long, bitter southern service to the west 
case arose when CAB began considera- 
tion of the renewal of a Braniff Airways- 
Trans World Airlines interchange at 
Amarillo, Tex., and a Continental Air 
Lines route segment between Houston 
and San Antonio. The continental seg- 
ment is a part of a Continental-Ameri- 
can Airlines interchange between Hous- 
ton and California. 

When the interchange case opened, 
Eastern Air Lines asked the CAB to 
expand it to a general investigation of 
service between the south, Texas and 
California. CAB asked that ‘Texas- 
California route proposals be included. 

Several airlines objected to expansion 
of the case, but asked to be included if 
it was expanded. CAB has decided to 
limit the case to the interchange issues. 

CAB Member Josh Lee disagrees with 
the majoritv decision. Lee points out 
that American Airlines dominates ‘T’exas- 
California service and that four inter- 
changes from the south to California 
use American’s route from Texas to the 
West Coast. 

Lee says that “the majority is appa- 
rently unwilling to try the issue of 
competitive service between Texas and 
California. 

“I think it is a great mistake to pro- 
tect any monopoly at the expense of the 
public interest.” 


Tower Hazard Studied 


A special working group to study the 


conflict between aviation and _ radio- 
television interests in the use of air 
space was created last week by the Joint 
Industrv-Government ‘Tall Structures 
Committee. 

The seven-member fact finding 
group, appointed by Civil Aeronautic’s 
Fred B. Lee and Federal Communica- 
tions Commissioner Robert E.. Lee, co- 
chairmen of the group was directed to 
make its report by Sept. 15. 

The new working group is specifically 
charged with finding ways to reduce the 
aircraft-tower collision hazard. It will 
consolidate the early efforts of two avia- 
tion and radio-TV fact finding groups 
which were at odds with each other in 
their final reports to the committee. 
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CAB ORDERS 





(July 21 to July 27 


GRANTED: 

Purdue Aeronautics Carp. An exemption 
to perform two roundtrip charter flights be 
tween Chicago, IIl., and Kenora, Ontario 
Canada, pursuant to agreements with Brown 
Forman Distillers Corp 

Transocean Air Lines an exemption to 
perform one charter flight from New York 
to Prestwick, Scotland, carrying 33 people 
from Western State High School, Kalama 
zoo, Mich 

North American Airlines, Trans National 
Airlines, Trans American Airways, Hemi 
sphere Air Transport, Great Lakes Airlines, 
Currey Air Transport, Aero Finance Corp 
and Peninsular Air Transport leave to in 
tervene in the ACTA-IMATA commercial 
charter exchange investigation 

Air Line Pilots Assn. and the 
tional Association of Machinists 
intervene in the Eastern-Colonial 
tion case 

Flying Tiger Line an exemption to per 
form ten flights in August and eight flights 
in September to New York from London, 
Paris, Brussels, Bremen, Hamburg, Munich, 
Milan, Rome and Athens pursuant to a 
contract with the Intergovernmental Com 
mittee for European Migration 

Continental Air Lines exemption author 
ity to operate between Houston and Austin, 
Tex., without restriction for one year. 

Louisville Chamber of Commerce leave 


Interna 
leave to 
ac quisi 


to intervene in the Louisville-New York 
non-stop air. service investigation 
APPROVED: 

Resolutions between various carriers 


adopted by the International Air Transport 
Assn. relating to Class-B fares between 
Athens and Istanbul. 

Interlocking relationships between Harold 
B. Seifert and Robert J. Smith and Con 
tinental Air Lines, Pioneer Air Lines and 
Pioneer Aeronautical Services 

Agreements between Eastern Air Lines, 
National Airlines and various other carriers 
relating to inter-carrier arrangements. 

Agreement between Slick Airways and 
Airwork Limited which provides that Air 
work furnish crews for aircraft leased from 
Slick 

Resolutions between various carriers 
adopted by the International Air Transport 
Assn. relating to special tourist fares for 
travel by Heron aircraft between certain 
points in the United Kingdom and Ham 
burg and Copenhagen. 


ORDERED: 

California Air Charter’s letter of 
tration suspended for failure to file required 
reports, unless the carrier files the overdue 
reports by Aug. 10 

Pan American-Grace Airways’ temporary 
mail rate set at the rate proposed by the 
Board in its show cause order for the 
period starting Jan. 1, 1955 

Effectiveness of the certificates issued in 
the States-Alaska Case stayed until Aug. 26, 
1955, while the Board considers petitions 
for reconsideration. 

Frontier Airlines to show cause why the 
Board should not set a temporary mail rate 
for the period starting Sept. 15, 1954, de- 


regis 
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Air France 1049Gs 


Paris—Air France will put the first 
Lockheed 1049G Super Constellation of 
six on order into North Atlantic service 
this month. The other five will be de- 
livered by September, bringing to 15 the 
total number of 1049Gs in Air France's 
trans-Atlantic fleet. 

The new transports will be used to re- 
place 1049Gs now in operation, which 
in turn will replace 749G Connies used 
on routes in West Africa and 
French Equatorial Africa. 

With its equipment, Air 
France carried 780,000 passengers during 
the first six months of 1955, a 19% in- 
crease over the same period last year. 
lon-kilometer capacity rose 3.5% dur- 
ing the year’s first half and ton-kilometers 
flown gained 8%, giving a load factor of 
71% against 68.5% in the first six 
months of 1954. Passenger-kilometer ca 
pacity remained the same as in 1954 but 
flown _ increased 


French 


present 


passenger-kilometers 
12%, giving a load factor of 67%. 











signed to annual mail pay of 


$2,281,453. 


DISMISSED: 

Capital Airlines’ complaint against joint 
fares filed by New York Airways and North 
west Airlines. The CAB investigation is 
also dismissed 

Slick Airways Pilots Assn.’s petition for 
rehearing of the case involving approval of 
the Slick Airways-Airwork crew substitu 
agreement 


provide 


tion 





SHORTLINES 





> Great Lakes Airmotive, Inc., Ypsi 
lanti., has been licensed by the Cana- 
dian Air Transport Board for non 
scheduled charter operations between 
Willow Run Airport, Mich., and points 
in Ontario and Quebec. The authoriza 
tion is for three with aircraft 
having a maximum load limit of 6,000 


lb 


yea’°s, 


> LACSA, Costa Rican airline, can now 
make traffic stops at San Salvador, E] 
Salvador, under a reciprocal agreement 
between the two governments. Form- 


erly, LACSA could make fueling stops 


only at San Salvador on its San Juan, 
Costa Rica-Mexico City Convair 340 
service, 


> KLM Royal Dutch Airlines plans to 
start construction of the world’s largest 
hangar in early fall at Schiphol Airport, 
Amsterdam. The hangar is designed to 
accommodate seven DC-6 or DC-7 air- 
craft, plus offices, stores, a canteen and 
workshop. 


> Puerto Rico’s San Juan Air Terminal 
was used by 592,029 passengers in the 
vear ending June 30 

KLM Royal 


> American Airlines and 


Dutch Airlines are offering joint air 
cargo service, with reserved space on 
the trans-Atlantic carner’s DC-6As 


> Rhein-Main Airport in Frankfurt 
Germany, is planning a high-speed rail 
wav connection between the city’s busi 
ness district and the 
terminal at the field 


uirline passenger 


> Seaboard & Western Airlines’ com 
mercial freight ton-miles totaled 5,925, 
447 during the first half of 1955, a 
41% increase same penod 
last vear. The overseas air 
rier completed 6,406 ocean crossings 
from the start of operations in 1945 to 
the last dav of June, 1955 


over the 


cargo cal 


> Trans World Airlines and Eastern 
Air Lines tied their teletype communi- 
cations circuits together Aug. 1 to 
speed interline reservations service 


> Lake Central Airlines boarded 10,- 


562 passengers in June, a 45.8% in- 
crease over the previous June. Load 
factor was 38.75% compared with 


31.36% for June, 1954. 


> Los Angeles International Airport re 
ports trafhe for the first five months of 
1955 up 25.4% over the same period 
last year. Air mail traffic was up 18%, 
air freight up 22% and air express up 


30% 


> Silver City Air Ferry has carried 131,- 
500 vehicles and 336,500 passengers 
across the English Channel since serv- 
ice started seven years ago. 


> Slick Airways has started scheduled 
airfreight service to the Washington- 
Baltimore area from the midwest, ‘Texas 
and the West Coast 


> Swissair carried 56% more freight 
across the Atlantic in the first half of 
1955 than it did in the same period last 
Veal 


> Trans World Airlines adds two trans 
continental schedules with Super-G 
Constellations Aug. | between New 
York and Los Angeles 


> United Air Lines will expand its 
facilities at Seattle-Tacoma airport in 
1 $1,000,000 program which includes a 
new flight kitchen and a hangar addi- 
tion 


> Western Air Lines has inaugurated 
service at Sioux Falls, S. D., on routes 
between Minneapolis-St. Paul and Salt 
Lake City and Denver. 
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ENGINEERS <«~en 


Creative 
Opportunities 
with 
Republic Aviation 


AERODYNAMICIST }-4 years « 
d stability p 


supe! 


An aerodynamics engine: 
experienced in analysis of aerodynamics data at 
investigate stability and control problems under 
interesting work in advanced problems 


AERODYNAMICIST Man 
practical aerodynamics to rmin -erodynamic 
and to work in the field of aeroela analysis. A 
of compressible and incompressible flow perfect 
understanding of basic engineering mathematics 
position offers an exceptional opportunity f¢ protessional 
in fundamental aerodynamic analysis 


with abilit to combine theoret 
dete 
backgroun 


edge 


position Aer 


AERODYNAMICIST For Flight Test Engineer 
y rk on plan 


tion and experience with stability required To w 
analysis of high speed experimental flight ; 


MATHEMATICIAN For Flight Test 
tion required, aircraft experience preferred ow 
automatic computing procedures for flight data 
velop new techniques in an expanding field 


Ogratis 
Engineer position Mat 
T wk on 


An opportuni 


ELECTRONIC INSTRUMENTATION ENGINEER Three to five year 


aircraft instrumentation experience required. Knowledge 
amplifiers and recording equipment used in experiment 
ing of hi-speed jet aircraft is essential. Knowledge of 
as applied to aircraft systems coupled with ability to 
ment, record and analyze desirable Graduates with 
preferred 


Specialized the 


Categories 


namics 
requirec 


openings engineers in 


for Thermody 
B.S. in M.E. or A 
SENIOR THERMODYNAMICS ENGINEERS (1) Four years « 
with engine control systems (2) Inlet specialist Four 
ence on both subsonic and supersonic design. 3) Four 
in heat transfer. 


years € 


SENIOR DYNAMICS ENGINEER 
heer to work on flutter problems of 
of other engineers Opportunity to 
performance aircraft which will challeng« 
takes this job. Several years experience 
Chance for advancement good 


SENIOR STRESS ANALYST Engineering degree 
to 5 years stress analysis and design experience 
components. 


Position r 
supersonic 
work on 
the 


in 


open fe 
aircraft and di 
the most advar 
ingenuity of the 
flutter analysis 
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WIND TUNNEL MODEL DESIGNER Mechanical Engineer 
tunnel model design experienced in intricate mechanisms 

of materials used in high speed model design, and ingenuity 
nate testing devices, 3 to 5 years experience and college degree 


load = distr 
fluids 


desirable 


dey 


appli 


servo loop t 
properly 


E.} 


*xperience 
years 


qualified engi 


with a minimum of 3 
on major airframe 


application 


~>} AERONAUTICAL ENGINEERS 


for 


FLIGHT SIMULATOR 
DESIGN 


By joining ERCO’s progressive organi- 
zation you will fill an important role 
in a nexpanding program of flight sim- 
ulator design. And because ERCO’s fu 
ture is dependent on the strength of 
its creative engineering talents, man- 
agement constantly encourages your 


full recognition and advancement. 


d know! 


canta You will have the opportunity in your 

work to become familiar with the lat- 
est models of aircraft and performance 
characteristics. Will analyze aircraft 
data and write equations describing 
performance of aircraft for use in con- 
junction with anclog computors and 
flight simulators. 


0 educa 
ning and 


h educa 
cation of 
ty to de 


instru 
degree 


We need Aeronautical engineers both 
experienced and recent graduates for 
the above type of work. 


following 


While advancing in a growing engi- 
neering and manufacturing plant lo- 
cated in suburban Washington, D. C., 
you will enjoy: 


expe 
lence 


i pe 


work 
high 
man who 


required 


rect 
iced 


Fine housing and 
schools 

Modern plant and 
congenial informal 
engineering atmos- 
phere 

Liberal company 
benefits 


for wind 


to 


prete 


origi 


rred 








NEW ALL-EXPENSE-PAID RELOCATION PLAN 

iving outside the New York City and Long Island area, 
ers an unusual! plan which relieves you of all financial worries 
vifers these 6 no-cost-to-you benefits: Interview expenses paid for 
sandidates; reasonable moving expenses paid, including insurance, 
ee storage, where necessary, of household effects up to 30 days: 
r diem up to 30 days while getting settled; 2 cost of collegiate and 
study paid up to $150 per year; life, health and accident insurance 
» $20,000 company-paid; plus hospital-surgical benefits for the whole 
And of course you'll live and work on fabulous Long Island, play 

ground of the east coast. 


Republic 
This plan 
qualified 
on house 


Send Resume to 


ENGINEERING 





AND 





STEP EMESEAE AVIATIOY 


Please address complete resume, outlining 
details of your technical background, to: 


Assistant Chief Engineer 


Administration 


Mr. R. L. Bortner 


FARMINGDALE, LONG ISLAND, NEW YORK 


RESEARCH 


A Division OF Q Cf INDUSTRIES 
INCORPORATED 


RIVERDALE 
MARYLAND 








For Additional Employment Opportunities See page 94 
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BENDIX PRODUCTS DIVISION 


Offers 


ENGINEERS and other 
TECHIMICAL PERSONNEL 


opportunities in 


AIRCRAFT FUEL METERING and 
LANDING GEAR COMPONENTS 


SERVICE ENGINEERS 


For position in Technical Service Depart- 
ment, working on aircraft jet engine 
fuel metering controls. The men we are 
looking for will, after proper training and 
orientation, have charge of all service 
contacts with one or more of our cus- 
tomers. Must be willing to do a small 
amount of traveling at company expense 


Men with M.E., E.E., or A.E. degree and 
experience in jet engine fuel metering or 
aircraft hydraulics preferred. Applicants 
without this background will be consid- 
ered, as we are primarily concerned with 
a man with initiative and a pleasing per- 
sonality. One man with E.E., or compar- 
able experience with electronics. Salary 
commensurate with experience and ability. 


FIELD SERVICE REPRESENTATIVE 


Men with engineering degrees, A & E 
licenses, or aircraft background prefer- 
red; to assist and instruct in the opera- 
tion, maintenance, installation, and over- 
haul of our equipment. We will provide 
ample training in this plant prior to 
assignment. Single men preferred, as 
applicants must be free to travel. Sub- 
stantial bonus for overseas assignment. 


TECHNICAL WRITER 


Men with engineering degree, or good 
technical background, to prepare tech- 
nical publications, in approved Air Force 
form, on our fuel metering or landing 
gear products. 


Bendix is a pioneer producer of com- 
mercial and military aircraft equipment. 
Excellent working conditions in a pleasant 
midwestern community. 


Send outline of job experience, or apply to: 


EMPLOYMENT DEPARTMENT 


BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 Bendix Drive, South Bend, Indiana 
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EMPLOYMENT OPPORTUNITIES 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


AERODYNAMICS 


AERODYNAMIC ENGINEERS AND SCIENTISTS are urgently needed now at 
Convair in cool, beautiful San Diego, California. Excellent career opportunities 
exist for junior and senior engineers for aerodynamics, performance and heat 
transfer analyses related to advanced projects in the supersonic Mach number 
range. A balanced background in experimental and theoretical aerodynamics 
is ideal for these positions. Analytical aerodynamic studies using analogue and 
digital computers are an integral part of this work. Challenging positions are 
also available for aerodynamicists experienced in research and development 
wind tunnel and firing range tests 

CONVAIR offers you an imaginative, explorative, energetic engineering depart- 
ment...truly the “engineer's” engineering department to challenge your mind, 
your skills, your abilities in solving the complex problems of vital, new, long- 
range programs. You will find salaries, facilities, engineering policies, educational 
opportunities and personal advantages excellent 

COOL, SMOG-FREE SAN DIEGO, lovely city on the coast of Southern California, 
offers you and your family a wonderful, new way of life a way of life judged 
by most as the Nation's finest for climate, natural beauty and eas ndoor- 


1 


outdoor) living. Housing is plentiful and reasonable 


Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to: 
H. T. Brooks, Engineering Personnel Dept. 107 


CONVAIR 


A Division of General Dynamics Corporation 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 











EMPLOY MENT 


em 


INEERS and DESIGNERS NEEDED 


NEW CIVIL AVIATION 
PRODUCTS 


OPPORTUNITIES 









tel tii lcm ra dict wale], 7.18 
COMPUTER SYSTEMS 


AIRBORNE FIRE 
CONTROLS 


MISSILE GUIDANCE 
SYSTEMS 


for: 


JET AND TURBO-PROP 
ENGINE CONTROLS 


GM CAREER OPPORTUNITIES IN 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 

Project Coordination 


AND WE ALSO NEED: 
DESIGNERS - CHECKERS - LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. Louis R. Berks 
Supervisor of Employment 


AC SPARK PLUG DIVISION 
Precision Instrument Plant 
GENERAL MOTORS CORPORATION 
Milwaukee 2, Wisconsin 
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AEROPHYSICS - 
ENGINEERS 


FOR AUTOMATIC 
FLIGHT CONTROLS SYSTEMS 


GY 


s 
S 


is YOUR FUTURE as promising 
as a HELICOPTER'S? 


We think the future of the helicopter is virtually 
unlimited. Why not make your future just as 


~S 
HS 





promising? ANALYSIS 

SIKORSKY, pioneer helicopter manufacturer, Several excellent positions open for 
d engineers with applicable experience 

neecs ... in the analysis and synthesis of auto- 


matic flight control systems. 
WEIGHTS ENGINEERS 
ELECTRICAL ENGINEERS 
STRESS ANALYST ENGINEERS 
AIRFRAME DESIGN ENGINEERS 


to do important work in the fascinating and fast- 


The work consists of determining the 
requirements and performance of an 
airplane autopilot system on latest 
type aircraft and missiles. Opportun- 
ity exists for the development of new 
methods and techniques of control. 


Responsible position with leading de- 


Bridgeport 1, 





growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men—offer excellent opportunities to further your 
professional stature. 


Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many 
benefits for themselves and their families. 


Send a complete resume to R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Connecticut 











EMPLOYMENT OPPORTUNITIES 


signer and producer of gyro stabilized 
automatic fight control systems, gyro 
reference indicating instruments, elec- 
tro-mechanical actuating. 

Interviews arranged at company ex- 


pense with selected applicants. Ali re- 
plies held confidential. 





Send completed resume to: 
Employment Manager 


LEAR, INC. 


110 lonia, N. W. 
Grand Rapids, Michigan 
“ny > 
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LONG-RANGE 
CONTINUING 
OPPORTUNITY 
FOR 
ELECTRICAL 
AND 
MECHANICAL 


ENGINEERS 


by 


OPENINGS EXIST FOR. 
LIQUID PROPELLANT 
ROCKET CONTROLS 

ENGINEER 


Mechanical or electrical engineer to 
supervise the research and development 
of liquid propellant rocket controls, sys- 
tems design, component design, develop- 
ment and testing. 


CONTROL ENGINEER 


Requiring an engineering degree in elec- 
trical engineering or math and physics, 
plus at least three years of experience 
in design analysis of feedback control 
systems. Should be familiar with fre- 
quency response methods as applied to 
feedback control synthesis. Analog com- 
puter and simulator experience highly 
desirable. Activity is in the field of 
aircraft and missile power plant controls 
including gas turbine, ram jet, and 
rocket types. Controls are largely 
hydro-mechanical. The fuel metering 
research facility includes an analog 
computer and jet engine simulators. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of magnetic 
a ciscultry. control systems, and 

ign and testing, super- 
vtiien other engineers and technicians. 
The salary of these positions will be 
determined by your ability and exper- 
ience. 























Send detailed resume listing education, 
engineering experience, and salary re- 
quirement to: 


Bendix Products Division of 
Bendix Aviation Corporation 
401 North Bendix Drive 
South Bend 20, Indiana 


We guarante you cn immediate reply - 








Technical Employment Department S.B. 
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EMPLOYMENT OPPORTUNITIES 


which do you want? 


Money or the moon? 

It was reaching for the moon which resulted in the 
development at Martin of one of the most dynami 
engineering team operations in the whole new world 
of flight systems development 

Most of the people on that team are young and 
moving ahead fast. Do you know what’s happening 
today at Martin...and what tomorrow may hold for 
you here in the fields of aircraft, missiles, rocketry, 
nuclear power and space vehicle development? 

Contact J. M. Hollyday, Dept. A-8, The Glenn L. 


Martin Company, Baltimore 3, Maryland. 
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EMPLOYMENT OPPORTUNITIES 





are you 

a practical 
engineer 
interested in 
travel? 





General Electric's 
Heavy Military 
Electronics 
Equipment 
Department 
has openings 


in 





Here is a division-wide 


or overseas with liberal bonus 
and expense allowances, and 
specialized training in a stable 
and expanding field. You'll 
have challenging work in the 
installation of equipment and 
technical support after 
installation, up-to-date 

notice of electronic advances, 
and regular contact with 

top engineers and specialists 
through staff headquarters. 


Aided by General Electric's 
educational programs and 
promotion-from-within 
policy you may progress 
as far as your abilities 
permit while enjoying 

the benefits for which 

GE is so well known. 


Requires an 
engineering degree, 
radar back ground, 
U.S. citizenship. 





opportunity for travel in the U.S. 








Foreign 
or Domestic 
Field 
Engineering 


Send resume to: Mr. 8. EB. McCann 
Supervisor Recruiting and Training 


GENERAL @@ ELECTRIC 


Electronics Park Syracuse, N. Y. 











SALES ENGINEERS 
WANTED 


Excellent opportunities for 
several engineers with well 
established East Coast 
instrument manufacturer now 
expanding its line of aviation 
products which includes 
electronic and electro- 
mechanical components for 
jet engines and guided 
missiles. Electrical engineering 
background essential. Must 
have established contacts with 
the aircraft industry. 
Openings in Los Angeles, 
Dallas, and East Coast areas. 
Generous company paid 
benefits include hospitali- 
zation, pension, insurance, 
and vacation plans. 


P-7254 Aviation Week 
330 W. 42 St. 





New York 36, N. Y. 


CAREERS for 
ENGINEERS 


Ryan’s increased activity in aircraft, 
powerplant and avionics engineering 
and manufacture is opening many new 
opportunities for you to live and work 
in beautiful Southern California. Your 
reply to the Administrative Engineer 
will be strictly confidential. 
Ryan Needs: 
Aerodynamicists 

Mechanical Engineers 
Engineering Designers 
Systems Analysts 
Electronics Engineers 

Flight Test Engineers 
Propulsion Engineers 
Electronics Technicians 


RYAN 


AERONAUTICAL COMPANY 
SAN DIEGO, CALIF 





od 








108 











OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent 
graduate proficient or interested in 
one or more of the following fields? 
® Aero-Thermodynamics 

® Internal Aerodynamics 

e External Aerodynamics 

© Ballistics 


® Ram Jet and Turbo Jet Test 
and Performance 


® Transonic and Supersonic 
Design and Test Operations 


® Turbine 
Design 


and Compressor 


Sverdrup & Parcel, Inc. is engaged 
both nationally and internationally 
in design and consultation of ad- 
vanced and unusual areonautical 
test facilities which require the 
theory and application of these 
special fields. The wide variety of 
our work, embracing the design 
and review of industrial develop- 
ment facilities, offers challenging 
problems and provides excellent 
opportunity for individual develop- 
ment and advancement. 


Starting salary and extent of re- 
sponsibility are dependent upon 
individualy ability and experience. 
Fringe benefits include: an unusu- 
ally attractive Employee Benefit 
Plan which furnishes insurance 
features and provides for retire- 
ment; paid vacations, holidays and 
sick leave; overtime rates; and an 
employees’ club which offers inter- 
esting social and practical values. 
Two accredited universities offer 
opportunity for advanced educa- 
tion. 


Your letter of inquiry will receive 
prompt attention and reply. Please 
write to— 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 
915 Olive St. Louis 1, Mo. 
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EMPLOYMENT OPPORTUNITIES 





ANTENNAS Research, development, and design of 


airborne antennas in low-frequency, UHF, and microwave re- 
gions for missiles, radar, and countermeasures equipment. 


BA a $s Hi L ES Research, systems analysis, development, 


and design in guidance and control systems, systems com- 


has a future for ponent equipment, and systems operational test equipment. 


€ L & T P eo he & MICROWAVES Systems analysis, development, 


and design in microwave circuitry and components for missile 


ze iM G t ‘i zg f & 5 gvidance systems, radar sysems, and systems test equipment. 
RADAR Study, analysis, development, and design in 


in these specialized fields highly advanced radar techniques, and electronic counter- 


measures. 


Career-minded men with several TEST EQUIPMENT Research, development, and 


design in Guided Missile operational test equipment systems, 


Ha enswothe aay, 





years specia lized experience, and systems component equipment. 
and preferably with advanced 

P Y r i? PACKAGING Encapsulation and subminiaturization 
degrees, are invited to join our design for reliability and produceability in missile guidance 


and control equipment systems, airborne radar systems, op- 
erational systems test equipment, closed-loop TV systems, etc. 


FARNSWORTH ELECTRONICS CO. 


rapidly expanding programs in 
industrial and military electronics. 


Address inquiries to: 


Fort Wayne, Indiana 


A division of International Telephone and Telegraph Corp. 





Technical Employment Manager 








STRUCTURES ENGINEER | | GRADUATE ENGINEERS and SCIENTISTS 


® Opportunity to pioneer in wing de- 
sign for aerodynamic heating. 


1 Mechanical or Aeronautical 
®@ Development program for wing struc- 2 Electronic or Electrical 
tures of high performance aircraft. 3 Physicists 
4 Meteorologists 
@ Association with scientists and engi- 5 Physical & Electrical Chemists 
neers in a small, aggressive com- 
ged v re: rch Our expanding Research and Development Department in Minneapolis is a complete 
poser: Pace.“ - wbvense f ape 4 and integrated unit in which projects progress from the idea or research stage and into 
Ga Bove OPMOR Programs sf gui our volume production facilities, for both industrial and military application. It is 
ed missiles. actively pursuing research programs on military systems and proprietary products, and 


offers you a stable, permanent organization. 
Write to: Personnel Manager MECHANICAL—moachine design, stress analysis, aero dynamics, hydraulics; 
for research and development of automatic assembly and material handling 


AEROPHYSICS DEVELOPMENT systems, special air borne weapons and electro mechanical instruments. 





‘ CORPORATION ELECTRONICS—electronic controle for automation, special purpose a 
+ 4: computers, digital circuit applications, instrumentation, micro-wave antennas 
(Subsidiary of Studebaker-Packard Corp.) and equipment; precision servo-mechanisms, and related subjects. Engineers 
P. O. BOX 949 and scientists are needed for advanced development work of a creative nature, 
m = who hove ability to apply the fundamentals of circuit theory, mathematics 
SANTA MONICA, CALIF. and physics. 
Yi PHYSICS-CHEMISTRY—Meteorological research, solid state physics, geophysics, 





fine particle technology and infra-red systems 


WANTED 
Pleasant residential communities a few minutes from work. A delightful area of friendly 


neighbors and recreation. Our extremely low turnover testifys to the pleasant working 
EXPERT RADIO MAN and living conditions. 


You can work closely with prominent scientists on extremely interesting projects where 


To Operate Active Shop you will be recognized for your contributions. Congenial associates and atmosphere. 
Alert and progressive organization. Permanent positions. Openings for bachelor, master 
Doing Installation And Maintenance On and doctor degrees. All inquiries will be treated in complete confidence. You are invited 


. to add t i f me 
Corporation Aircraft - Opportunity To Buy © address the Director of Personnel at 


Into Business Through Earnings—Replies 








Held In Strict Condence—First Letter Must Mechanical Division of 
Contain Complete Resume Of Experience, 
Previous Employment, Availability, Etc. GENERAL MILLS, INC. 
P-7251, Aviation Week 1620 Central Avenue Minneapolis 13, Minnesota 
330 W. 42 St., New York 36, N. ¥ 
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EMPLOYMENT OPPORTUNITIES 





ATTENTION 
TEST PILOTS 


Cessna Aircraft Company’s ex- 
panding military program re- 
quires highly qualified experi- 
mental test pilots with the fol- 
lowing minimum qualifications: 


LOCKHEED AIRCRAFT CORPORATION 
Georgia Division 
THE PRODUCTION ENGINEERING DEPARTMENT 
Has opening for 


METALLURGIST 


Minimum of 10 years experience in the fabrication, design and metallurgy in fer- 
rous materials required. Aircraft or directly associated experience preferred. B.S. 
degree required, preferably in Metallurgy. Work will involve contact with Engi- 
neering and Manufacturing personnel and familiarity with suppliers of ferrous 
materials. Some travel will be necessary. 


Write in complete confidence Paty Bw & as 
RIRCRAFT CORPORAWION 


Dept. AWM-8-8 == — 


761 Peachtree Street, N.E. 
Atlanta, Georgia — 


1. Engineering degree 


2. 1500 hours First pilot time in- 
cluding a minimum of 100 
hours jet time 


3. Must be thoroughly familiar 
with military phase—testing 
program 


Send your resume to 











Technical Placement Supervisor, 


CESSNA AIRCRAFT COMPANY 


Wichita, Kansas. 


FOREIGN SERVICE 
PILOTS 


With C.A.A.  single-engine/ multi-engine 
certificate and instrument roting, plus 
minimum 2000 hour total flying time en- 
tailing a noticeable percentage of com- 
mand time. To fly single and multi-en- 
gine aircraft for Company‘s operations in 
Saudi Arabia. 


AIRCRAFT & 
ENGINE MECHANICS 


Licensed with minimum 5 years’ experi- 
ence. Considerable portion of experience 


LOCKHEED AIRCRAFT CORPORATION 


Georgia Division 
Has immediate openings for 


STANDARDS ENGINEERS 


Engineers needed to investigate and develop new production standards: coordi- 
nate information on types and characteristics of specific products, quantity require- 
ments, production problems, nature of demand and source of supply. Should be 
capable of insuring that required proof tests are run and should be able to deter- 
mine effect of proposed standards on copy design and shop practices. M.E. or A.E. 
degree, plus minimum of two years experience in standards work required. 
Knowledge of all types of fasteners particularly helpful. 


Write in complete confidence Lec 


Dept. AWSE-8-8 
761 Peachtree Street, N.E. 
Atlanta, Georgia 














SKILLED must have been on aircraft electrical 
SUNDSTRAND PILOTS work. For Company’s aircraft maintenance 
operations in Saudi Arabia. 
AVAILABLE 


Write giving full particu- 
lars regarding personal 
history and work experi- 
ence. Please include your 
telephone number 


No Fee to Employers 
PILOTS EMPLOYMENT AGENCY 
Teterboro (N. J.) Airport 
H Heights - 8-109) 


AVIATION 


Has Opportunities for 


DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 

TECHNICAL WRITERS ahechente, Experienced, + er —— _ ci aia 


stearman type aircraft & engines. Murrayair, 
Limited Honolulu Airport, Honolulu, T. H. = — 


to Design and Develop tl poarveases waseren 


Electronics Engineer for aircraft serves and = 

















Recruiting Supervisor, Box 70 
Arabian American 


Oil Company 
505 PARK AVENUE 





REPLIES ( Box No.) 
NEW YORK: 330 W 
CHICAGO: 520 N. Michigan Ave. (11 
SAN FRANCISCO: 68 Poat St. (4) 
LOS ANGELES: 1111 Wilshire Blvd. (17) 


iddress to office nearest you 
pend St. (36) 








POSITIONS VACANT 














MECHANICAL-HYDRAULIC controls—opportunity for experience man Pilot, age 29, ATR DC-3, C-46, $ & MEL & S$ 

| be ability aE emits Pe or ood eee, instructor, 6000 hours. Have A&E plus most 

CONSTANT SPFFD SYSTEMS a ue. in _ evelopment, design and applica- ground ratings, desire corporation type fly- 
| on. ermanent position not dependent upon ing, available two weeks notice. PW-7203. 

| Sov t contract. Established Connecticut man- Ms -_ 

| ufacturer with excellent reputation. Attrac- | Cgntract Administrator and/or Sales Engi- 

Please address complete resume, tive benefits and living conditions. Replies | neer. Aircraft accessories and instrument ex- 


outlining details of your technical 


confidential. 


P-7210, Aviation Week. 





background to 


MR. HOWARD EKSTROM 
Personnel Director— 


SUNDSTRAND AVIATION 
2531 11th, Rockford, IIinois 
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| represented and general qualifications. 


SELLING OPPORTUNITY OFFERED 


Established Manufacturer’s Representative 
needed for sales and engineering of estab- 
lished aircraft clamps and couplings to cover 
the states of Illinois, Indiana, Michigan and 
New England areas. Advise present accounts 
RW- 


7202, Aviation Week. 





perience extensive. Aggressive. Prepared te 
locate anywhere. Engineering degree. PW- 
7186, Aviation Week. 


SELLING OPPORTUNITY WANTED 
Established Repres>ntative age 38, E.E. back- 
ground with 15 years experience in aircraft 
industry, wants additional first-quality line 
for Ohio & surrounding areas. Resume on re- 
quest. RA-7185, Aviation Week. 
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FOR SALE 


LOCKHEED VENTURA 


BEAUTIFUL 10 PLACE PLUSH INTERIOR 


Private Compartments Bed-Type Divan 


Picture Windows Intercom Phone 
2 Card Tables Walnut Woodwork 


COMPLETELY PAINTED EXTERIOR 


USED EXCLUSIVELY BY FORMER 
PRESIDENT ALEMAN OF MEXICO 


COMPLETE RADIO INCLUDING OMNI 
EXCEPTIONALLY LOW TIME AIRFRAME AND 
P&W R2800-31 ENGINES 











Will Sell With No-Down or Accept Trade or 
Long Term Lease to Responsible Corporation 


CONTACT OWNER DIRECT 








LOS ANGELES AIR SERVICE, INC. 
Municipal Airport, Hawthorne, California 
Osborne 60411 Oregon 86006 

SPECIALTY ITEMS IN— 
BOSCH P& W 
JACK & HEINTZ WRIGHT 
HOLTZER-CABOT HAM. STANDARD 
LEECE-NEVILLE SCINTILLA 
ECLIPSE DOUGLAS 
JANITROL OIL COOLERS 
WRITE FOR LIST 

AVIAPARTS INC. 

P. O. Box 65 Miami 48, Fic. 








LOCKHEED LODESTAR 
Model 18-56. Serial 234 


Wright 1820-56 engines, 260 Hrs. since new 
Exect. interior. Licensed to May 


Recent tank saaual Price $73,000.00 
W. CLAYTON LEMON 


Woodrum Field Roanoke, Ya. 
Phone 6-1341 














WANTED 











AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.'s Skyranch 
BOX 5306, DENVER 17, COLORADO 
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| A Sloe to he Flay 


of the INDUSTRIAL FLEET for 1955... 


Our congratulations to the Sun Oil Company and the pilot 
of its DC-3, Capt. Ray Higgins, winners of the enviable 
Reading Aviation Awards for the Best Exterior and the 
Best of Class for Multi-Engine Aircraft over 12,000 Ibs. 


L. B. Smith Aircraft Corporation 
is proud of its facilities and 
craftsmen whose painting of 
the exterior of this DC-3 was 
@ major factor in winning 
these awards. 


International Airport, Miami 48, Fla. 


AIRCRAFT CORPORATION 








HELICOPTERS 
HILLER 
UH12B’s 


AVAILABLE FOR LEASE 
OR SALE 





Complete spares for foreign 


EXECUTIVE 


LODESTAR 


@ AIRFRAME LOW TIME SOH 

@ DUAL FUEL SYSTEM 

@ DUAL FLIGHT INSTRUMENTS 

@ WRIGHT 1820-56 ENGINES. ZERO 


Available For Inspection 
In Miami 


Leeward 

















We Buy DC-3 and C-47 operation. Float gear, etc. 
pe A aga Nag fh ~—a AERONAUTICAL 
eS Reply to FORT WAYNE, INDIANA 
ite We are not brokers P. O. Box 210 L 
FS-7158, ition Week NATIONAL AIRPORT 
REMMERT-WERNER, INC. oak aes ; P. O. Box 233 INTER . 
Lambert Field St. Lowis, Mo. MIAMI 48, FLORIDA 
NEW P&W RKS 
REPLIES (Box No.): Address to office nearest you 985-14B DEAL DIRECTLY 
NEW YORK: 330 W. 42nd 8t. (36) ENGINES Lombert Field hin St. Louis 


CHICAGO: 520 N .Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 
LOS ANGELES: 1111 Wilshire Bled. (17) 








FOR SALE 


195S Brand new Cessnas, 170-180,195-310 
for lease to corporations. Immediate delivery. 
Wet or dry. International Aviation, 
Plains, N. Y. Tel: 8-2049. 





BUSINESS OPPORTUNITY 


New Helicopter invention; sell patents out- 
right to manufacturers cash/royalty basis. 
BO-7262, Aviation Week. 
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White | 


WITH OWNER 








Available im- 
mediate deliv- 
ery in their 
present cond 
tion 

$4500 each. 
Or, — after 
complete fac- 
tory overhaul 





Dealers protected 
Discount on quan- 
tity purchase. 
Whitney. FOB 

Hartford 
$6000 each, 


Since these engines can 
not be replaced, offering must be 
subject to prior sale. Only 2 teft!! 
TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 





Linden 3-7690 





Largest supplier of engines for executive 
DC3. We stock, overhaul, and install— 


SUPER - 92 


Wright Pratt Whitney 


R1820 = R1830 


-202, -56, -72 -75, -92, -94 
Also R2000-D5, -13 R1340 R985 


DC3 Owners—write for our DC3 engine 
evaluation form, and engine exchange plan. 
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AVAILABLE FOR IMMEDIATE LEASE 


© EXECUTIVE INTERIORS 
e AIRLINE INTERIORS 


Contact Our Leasing Division of 






P.0. BOX 210 


P. 0. BOX 233 INTERNATIONAL 


AERONAUTICAL 


FORT 


AIRPORT 


WAYNE 
MIAMI 


INDIANA 
48, 





FLORIDA 








SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 








OVERHAUL & 
MAINTENANCE 








ONLY 12 HOURS FROM N. Y. 
PORTLAND, ME. 


QUICK SERVICE ON 
100 HOUR INSPECTION 


Repair Station 
Complete Facilities 
CAA Inspectors on Field 


Specializing in Twin Beech, Grumman 
Widgeon, Beech Bonanza, Novion, 
all other light aircroft 


NORTHEAST AVIATION 
Portiand Mun. Airport Portiand, Me. 
Milton V. Smith, Gen. Moar. 

Phone: Portland 40309 














TEST CELL FOR SALE 


Completely reconditioned Jacobson Duplex 
aircraft engine test cell with full set of re- 
conditioned or new instruments, blueprints 
and erection instructions. Will test Pratt and 
Whitney R-985, R-1340, R-1830, R-2000, 
R-2800; Wright R-1820, R-2600 engines. 
Preserved, boxed 

and guaranteed . $19,500.00 
Engineer available at reasonable cost to 
supervise construction and guarantee work- 
ability. 

Work done by and equipment located at Air- 
work Corporation, Millville, N 


AIRWORK CORPORATION OF FLORIDA 


5245 N. W. 36th St. Miami Springs, Fla. 
Miami 88-3467 








Immediate Delivery 
from PAC 


The industry's largest 
stock of engines 


R 985-AN14B R 1830-92, -75, -94 
R 200-7M2, -11M3 R 2800-31, -75 
*R 2800-C, -CA, -CB 


nediate delivery on m mode 
PAC Warranty_—PAC Quality 
Pacific Airmotive Corporation 


Burbank, Calif. Linden, N. J. 
BRANCHES: 
California: Chino, Oakland Kansas: Kansas City 
Washington: Seattle Colorado: Denver 


REMMERT-WERNER, Inc. 
Lambert Fieid St. Lowis, Mo. 
offer your choice of 
1 DAY 2 DAY 3 DAY 
100 hour 100 hour 
INSPECTIONS OR OVERHAU LS 


for 
BEECHCRAFT Dc-3 LODESTAR 








AIRCRAFT DEALERS 














“Take a Heading for Reading” 


FOR THE BEST 
MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 


READING AVIATION 


Phone 3-5255 


MUNICIPAL AIRPORT 


SERVICE, INC. 


READING, PENNSYLVANIA 





EXECUTIVE & AIRLINE AIRCRAFT 
LEASES, SALES & FINANCING 


Also since 1923 the oldest and large craft 
dealers with largest stock parts for raw, W AC, 
HS, Douglas, ete., and accessories 
Frank Ambrose Aviation Co., | 
P. O. Box 181, Miami Int’! Airport 
Phone 88-2464 Mia 48, ¥ la 
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PARTS & SUPPLIES 





INSTRUMENT SERVICE 








_—R. K. Brown Co. 


PARTS SPECIALIST 


INJECTION 
CARBURETOR 
CARBURETORS PARTS ASSEMBLIES 
CARBURETORS SUPPLIED IN REPAIRABLE 
CONDITION OR OVERHAULED 
AND CERTIFIED BY CAA APPROVED 
REPAIR STATION. 
Parts also available for Holley Carburetors 
238-A PARK AVE. EAST RUTHERFORD, N. J. 
WEbster 9-9250, 9-9251 Cable Address ‘‘Brewnaere’’ 
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OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS ~- MASKS — VALVES 
PORTABLES & CYLINDERS 
if FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


RP AERO Phone: ORegon 8-1161 


CONSULT LUND FIRST 


when buying or selling 


COMMERCIAL AND MILITARY AIRCRAFT, 
PROPELLERS 
RADIO, 


ENGINES, 
INSTRUMENTS, 


W th ; 


ACCESSORIES, 
SPARE PARTS 


nventorie 


“ SPEED? 
BOTH BUYERS AND SELLERS LOOK TO US! 


/ 
f 
ELTTA 


230 Park Ave., 


e you serv f witt 


4 a ERE 
Ml UMP, 


N.Y.C. MUrray Hill 9-3620 


























EL SEGUNDO, CALIFORNIA 
© INSTRUMENT 


Sales & Serv. Inc. 
M. 


NY International Airport 
Jamaica 30, N. Y. 
CLASS Il, 2, 3, 4 
Ss. unlimited 
OL6-5678 








Lambert Field 


PARTS & SUPPLIES 
St. Louis, Mo, 


NAVCO ... '. 


Has De ic jar and Supplies mo —- 


weg 4 ae 
ngin 
ane” "Bendix Cotthne Lear Sperry a Witeox 
P&W Continental Wright Goodrich Goodyear 
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AERONAUTICAL ENGINEERS 
AERODYNAMICISTS 


Openings are available for 
Wind Tunnel Test Engineers to 
work in two supersonic wind tun- 
nels and one hypersonic wind 
tunnel (under construction) as 
Test Project Engineers. Duties 
include responsibility for pre-test 
planning, calibration, test super- 
vision, data reduction and report 
preparation. 


This is an unusual opportunity 
to participate in diversified types 
of tests and to gain experience in 
testing techniques, use of elec- 
tronic test equipment, IBM and 
electronic data handling and com- 
puting, automatic machine plot- 
ting, etc. 

Present work week 48 hours 
(5 days) with overtime compensa- 
tion. 


Airmail your summary of quali- 
fications to: 
CALTECH 


JET PROPULSION LABORATORY 
4800 Oak Grove Drive 


Pasadena 3, California 
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EDITORIAL 





The Air Traffic Control Problem 


The steadily increasing density of air traffic is a grave 
problem facing both civil and military aviation. Air 
trafic already has badly overloaded the federal airways 
system, and its rate of growth is outstripping the pace of 
technical and political progress in developing new and 
more efficient traffic control methods. 

This traffic snarl poses these serious threats to civil 
aviation: 

¢ Further restriction of civilian private flying such as 
the high density traffic zone recently established in the 
Washington, D. C., terminal area, 

® Economic limitation on the growth of airline 
revenues because of the inability to move more aircraft 
in and out of heavy traffic terminals, particularly in bad 


weather. 


Air Defense Hazard 


For the military, air traffic control limitations now 
interfere with and seriously hamper efficient performance 
of Air Defense and Strategic Air Commands’ missions. 
For example, many all-weather jet fighters defending 
New York City have to “scramble” 70 miles out to sea 
at low altitude before they can do a maximum climb to 
intercept altitude in order to avoid a_heavily-traveled 
federal airway. ‘The heavy volume of military training 
and of off-airways flying now makes it necessary to con- 
trol traffic in large areas and not just along the narrow 
airways bands. 

For both military and civil aviation, the combination 
of increasing trafic and a DC-3 era traffic-control system 
create a terrible safety hazard. Mid-air near misses are 
becoming more frequent. Air ‘Transport Association ran 
a “near-miss” survey for several months recently and 
found airline pilots reporting an average of four “near 
misses” daily. 

Not long ago two Strategic Air Command B-47 forma- 
tions combed through each other inadvertently at night 
in a head on pass. In the gloom and at the 1,200 mph. 
Only 


extreme good luck prevented anything more serious 


closing speed, the formations had no warning. 


than bent jet engine pods and clipped tail fins. 

Airline pilots flying on VOR radials, 15 degrees apart, 
have found themselves on collision courses when 
approaching terminal areas. 


There appear to be three trends that offer some 
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immediate improvement in air trafic control safety 
and efficiency: 

© Increased use of radar, both for large area and 
en route control, as well as in the final approach zone. 
The integration of USAF’s air defense radar system and 
the development of a joint military-civil airborne radar 
transponder will do much to speed efficient radar traffic 
control. 

¢ Better air-to-ground communications. The VIF 
With the high 


approaches of modern transports, it is not unusual for 


frequencies are badly clogged now. 


an airline pilot trying to contact Washington approach 
control to be blocked out by transmissions on the same 
frequency at Cleveland. Remote VHF stations, as now 
used in the New York area, are a help, but it seems likely 
that the airlines will have to give up many of their com- 
pany radio frequencies to alleviate this problem. Mili- 
tary conversions to UHF also will help. 


¢ Better altimeters for both military and civil aircraft. 
At the 40,000-ft altitudes where militar 


pressure altimeters are not sufficiently accurate. On 


jets operate, 


civil aircraft at lower altitudes the varieties of pressure 


points, depending upon the terrain, for altimeters 
produce cockpit instrument variations that further com- 


plicate the altitude separation problem. 


Action Urgently Needed 


But even more acute than any of these specific points 
is the need for a unified approach to modernizing the 
federal airways‘system and to backing the best technical 
developments available. ‘The establishment and opera- 
tion of the federal airways system is the legal responsi- 
bility of the Civil Aeronautics Administration. In the 
post-war years, the CAA airways operations have drifted 
in twin currents of technical obsolescence and bureau- 
cratic lethargy. 

What little progress was made usually came only after 
military and airline prodding. A much more vigorous 
approach to the grave problem of air trafhe control is 
necessary now if aviation is to avoid the tragic con- 
sequences of more mid-air collisions, economic strangu- 
lation of airline revenues and blunted efficrency of 
Strategic Air Command and Air Defense Command 
operations. 


—Robert Hotz 
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Building, 
not avoiding, | 


the difficult relays 


| 


Some firms shun unusual products, deal only with standard 

units... the ones with no design challenge. At Leach Relay 
Division, on the other hand, we are interested in the unusual 

And we're particularly well equipped to handle you 

complex relay problems, because we can call on the specialized talent 
of our three companies . .. all operating under th 

Leach Corporation's centralized responsibility 


Here, for example, are three long-standing aircraft problem 


and the Leach Relays... each a omplete, hermeticall 


sealed control package that solved them 


r 


ON THE GROUND. .. in- IN THE AIR relays & ON COURSE 
correctly phased ground ™4 | must operate from low = compasses drift 


power can cause serious damage. levelindicators (e.g., thermocou ge input droy 


LEACH’S ANSWER ...9243 Phas: ple s, subminiature tubes, small slip back EMF the enerate holds nor 


Sequence Relay, which includes a 
3-phase stall torque motor and con- LEACH’S ANSWER. ...9262.acom LEACH’S ANSWER...9247 Clos 


rings) and shock resistance is vital mal relays closed for 15-30 minute 


trol switches. Unless the predeter- bination of relay and magneti« Differential Relay, a combination 
mined phase sequence is applied at amplific r. is sensitive to 1 milliwatt f magnetic amplifier, rectifier, and 
normal voltage, the relay will not is immune to shocks as great as 50 ¢ relay which warns the pil t of any 


allow the main contactor to close. In addition it is « ompact and light 


LEACH CORPORATION | LEACH RELAY DIVISION 


LEACH RELAY DIVISION 5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


PALMER GENERATOR DIVISION 


INET PRECISE POWER DIVISION SERVING INDUSTRY IN THE LABORATORY N THE PLAN IN TH ; VD IN THE AiR 


! 
| 
! 
! 
! 
I 
! 
i 
i 





3 POWER : 
UNIVERSITY MICROFILE INI 
313 N 1ST ST 
ANN ARBOR MICH 





to insure your 
system performance 


Servomechanisms’ versatile line of Trans- 
ducers are proven components. Thousands of 
these precision-built standard and semi- 
standard components have been produced 
and are used in Servomechanisms’ own sub- 
systems for many of today’s most advanced 
fighter aircraft. In addition, they are being 
specified in experimental and prototype air- 
craft and missiles of tomorrow. 

These massed-produced transducers have 
met all applicable MIL and USAF specifica- 
tions. Outstanding features include: repeat- 
ability of performance, ease of maintenance, 
complete interchangeability and maximum 
reliability. 

Servomechanisms’ proven ability to 
anticipate and interpret our customers’ needs, 


‘617 SEB TRANSDUCERS 


PRESSURE TRANSDUCERS 
For converting static 
and differential pres- 
sure into suitable elec- 
trical signals. 


ACCELEROMETER 

For converting accel- 
eration, normal to its 
mounting surface, into 
suitable electrical sig 
nals 


RELATIVE WIND 
TRANSDUCERS 


Both self power d and 


to design to specifications, to produce in 

quantity and to follow-up throughout the life 

of the delivered equipment, all add up to a changes in airstream 

complete service. a direction 
SERVOMECHANISMS’ TRANSDUCERS ARE 

USED IN CONJUNCTION WITH THESE SERVO- \ 


servo driven types 
available for sensing 


MECHANISMS’ SUB-SYSTEMS. 


oe & 


MACH COMPUTER 
Provides an output voltage or 


ANGLE OF ATTACK TER 
Solves continuously nultane 


MASTER AIR DATA COMPUTER 
Provides a single coordinated 
source for input information 
required by navigation, fire con- for angle of attack uircraft. 
trol, and flight control systems. 


ously the mathema juations shaft rotation proportional to the 
function of Mach number by 
mechanically comparing static 


and differential pressure 


Write for data 
brochures 

on Servomechanisms 
Transducers 


Inc 


Eastern Division: Post and Stewart Avenues, Westbury, New York 
Components Division: 625 Main Street, Westbury, New York 
Western Division: 12500 Aviation Blvd., Hawthorne, California 


Canadian Subsidiary: Industrial Electronics of Canada Ltd. 
83 Torbarrie Road, Toronto 15, Ontario, Canada 





